American Society of Nephrology  by unknown
Kidney International, Vol. 37 (1990), pp. 189—616
Abstracts




PROTEIN KINASE C AND PHOSPHATE (Pi) DEPRIVATION
(p-) MODULATE DIFFERENTLY MDCK SODIUM-DEPENDENT
P1 UPTAKE. Claude Amiel*, Brigitte Escoubet*
(Intr. by Christian Le Grimellec). INSERN U.251,
1Jniversit Paris 7, Paris, France.
The role of protein kinase C (P1CC) in the
modulation of sodium—dependent P1 transport and
in the adaptation of that transport to P— was
investigated in MDCK cells. PEA had a biphasic
effect on sodium—dependent P1 uptake : early
inhibition (—25% at 1 hour) followed by late
stimulation (2.3 fold at 15 hours). The stimula-
tion was related to a decreased Km with unchanged
Vaax, reproduced by R59 022 (53% stimulation),
and abolished by 24 hours P1CC down—regulation.
PEA stimulation was dependent on protein synthe-
sis but not on transcription, as assessed by
association of PItA and cycloheximide (CHX), or
3—deoxyadenosine (3DA), or actinomycin D (AD).
TJ kilL Li
In P— cells PEA had also a biphasic effect. A
potentiation of PItA stimulation of Pi uptake by
P- was observed. Adaptation to P— was not preven-
ted by 24 hour P1CC down—regulation. Cytosolic and
membraneous P1CC activities were not changed by 15
hour P-.
We conclude that 1) P1CC modulates sodium—
dependent Pj uptake in MDCK cells 2) P— and P1CC
modulation of sodium—dependent Pi uptake involves
different cellular pathways : P— acts through
gene regulation and P1CC through translation
regulation.
THE EFFECT OF CYCLOSPORINE ON RENAL CELL GROWTH.
L.A. Arbeit, F. Kaskel, L. Moore, and L. Ramsammy*
SONY Stony Brook, Stony Brook, NY
We have examined the effect on cyclosporine (CSA)
on the growth of renal tubular cells in culture.
OK cells were grown in media containing 5% fetal
bovine serum. Three days after subculture they
were placed in media containing 0% serum for 48
hours to stop cell growth. After 48 hours the
media was changed containg 5% serum in order to
stimulate cell growth. CSA (106g/ml) or the
vehicle the CSA is dissolved in was added to
separate cultures. Forty eight hours later
thymidine incorporation, Ornithine Deaarboxylase
activity (ODC). and cellular protein were
measured. Control cells grown in serum or serum
free media were studied.
ODC &-thym. protein
serum free 40±5 337±35 l4+.3
serum 120±9* 551±88* 22+7*
serum + CSA 50±8 341+73 8±.2
serum + vehicle 140±9* 600±65* 22±.5*
In serum free media there is decreased thymidine
incorporation and decreased ODC activity as
compared to cells grown in serum. The addition
of serum to cultures resulted in increased
thymidine incorporation and increased ODC
activity. CSA added to the media blocked the
increase in thymidine incorporation and 000
activity while vehicle did not.
We hypothesize that CSA inhibits ODC activity
which results in diminished polyamine production.
Decreased polyamines result in decreased DNA
binding which leads to decreased synthesis of DNA
and decreased cellular growth. Thus the
nephrotoxicity of CSA may result from decreased
renal cellular growth.
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EPIDEIW.L G1CWFH FACIOR (F) INDUCES HYPERPLASTIC
TUBULAR CYSTS (TU) AND INCREASED NA-K ATPASE AcrI-
VITY IN VITRD. E.D. Avner, W.E. Sweeney*. Childs
Hosp Med Ctr & Univ of Wash.. Seattle, Wa.
Recent data desnstrate that renal TC formation
and progressive enlarganent are mediated by api-
thelial hyperplaaia and increased transepithelial
solute flux. We therefore studied the potential
cyst-prcinting role of EGF, a mitogen which alters
ion-transport, in our previously described marine
matanephric culture systam. Fetal matanephric ex-
plants were incubated for 120 hours in control and
FF-aupplanented ineditsa and the following were as-
sessed: a) segment-specific nephron development(norphaietry and inrnunohistology); b) tubular api-thelial hyperplasia (autoradiographic labeling in-
dex); and c) tissue Na-K ATPase. BGF produced 1
localized to proximal tubules associated with a
66%tin tubular epithelial hyperplasia (p.0l) amid
a background of increased explant growth and dis-
tal nephron differentiation. EXF-induced TC were
associated with a 78%tin explant Na-K ATPase(pa.OO1). Pmiloride (lxlO-4M) or the tyroaino ki-
nase inhibitor genisten (5.5x10-4M) blocked hyper-
plasia without significant effect on TC or Na-K
ATPase activity (resulting in thin-walled BV),
while ouabain (2xl04M) carpletely blocked F-
induced TC without significant effect on hyperpla-
sia (resulting in tunDr-liice epithelial messes).
We conclude that epithelial hyperplasia, nia-
ted through tyrosine kinase activity, and Na-puip
activity are both associated with EXF-induced TC.
Experimental separation of cystogenic processes in
this model may provide insight into the malecular
mechanim-ns of cyst formation and guide therapies
designed to limit progressive cystic enlargamentin human cystic disease.
ENDOThELIN PRODUCTION IS ArrENUATED IN CULTURED
HUMAN NESANGLAL CELLS BY INSULIN George L.
Bakris and Sidney R. Kern. Dept. of Med., Ochaner
Clinic, New Orleans, LA
Numan mesangial cell (NEC) proliferation
is increased after exposure to insulin (INS)
as wall as endothelin (ET), a peptide recently
found to be produced by NEC (Circulation, in
press). We designed the present study to
determine the effect of INS on ET Production
and EEC mitogeneais. Culture media in the
absence (controls) and presence of both
proliferating (P) (l0%-FcS-RpNI) and quiescent
(Q) (O.51C FCS-RPMI) NEC between the third-seventh
passage were examined for ET levels in the
presence and absence of INS (5 mcg/ml)2. After
48 hours incubation in each of 6-75 cm flasks
at 37°C-57,C02, media samples from controls
and both P and Q medias were measired for ET
by an RIA specific for huan ET-l. H thymidine
incorporation into DNA ( NT) in P and Q cells
were assessed in 24 well plates using identical
media compositions. The results are presented
below as mean standard error.
ET-CONTROL ET-NEC# liT
(pg/mi) (pg/mi) (cpm/well)
Q alone 1.3±0.3 1.8±0.1 204,955*4184
Q + INS 1.3±0.2 O.9±0.2 233,786±7959
P alone 3.9±0.1* 5.6±0.3* 411,113*7268*
P + INS 3.9±0.2* 3.O±O.1S* 451,567±8489*
*P<05 different from Q; § different from media
alone; # values corrected for control levels.
We conclude that ET levels in media conditioned
by NEC are attenuated by insulin, while increased
mitogenic activity of insulin is preserved.
This peptide interaction may be important in
elucidating the mechanisms of NEC proliferation.
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CLONING OF THE ANTI-ONCOGENE RETINOBLAST-
OMA (Rb) GENE IN CHICKENS (ch). W,K. Bolton, J.L.
Huff*, and J.T. Parsons* Univ of Va Sch of Med, Char-
lottesville, Va
Glomerulonephritis (GN) and other processes in the
kidney (K) are associated with proliferation of endogen-
ous cells. Cell mediated immunity (CMI) is involved in
some and perhaps many of these processes, but the
molecular mechanisms responsible for proliferation are
not known. It is possible that proto-oncogenes and anti-
oncogenes may alter cellular proliferation in these sys-
tems. Anti-oncogenes are a new class of genes which
suppress oncogene action and could contribute to mod-
ulation of K cell growth. The anti-oncogene Rb has re-
cently been cloned in man, but not other species. Stud-
ies suggest that Rb is expressed in all tissues with very
high levels in K. We wish to study K cell growth in our
model of CMI GN in ch and analyze the role of Rb in this
process. Human (hu) Rb cDNA ON. Lee) was used to
probe a ch embryo flbroblast cDNA library in x gt 10.
Out of 3x105 plaques, 19 showed hybridization with the
hu Rb probe. Using probes from the 5'and 3'ends of hu
Rb, five clones were identified spanning most of the ch
Rb gene. These inserts were ligated into the vector
Bluescript K/S and are being sequenced. The deduced
aminoacid sequence so far obtained shows >60% ho-
mology to hu Rb. Thus we have cloned the ch Rb gene.
Additional sequence data will be obtained, an expression
vector used to produce ch Rb protein, and antibodies
raised to this protein. These tools will allow us to inves-
tigate factors involved in proliferation of K cells in our in
&c and in vitro models. Information gained will further
our understanding at the molecular level of pathogenetic
events involved in production of GN.
INTRACELLULAR pH DEPENDENCE OF Na-H EX-
CHANGE AND ACID-LOADING, AND THE EFFECT OF
AVP, IN MESANGIAL CELLS EXAMINED IN THE
ABSENCE OF HCO. G. Boyarsky5, M.B. Ganz, and W.F.
Boron. Yale University Sch. of Med., Depts. of Cell, and Mol.
Physiol. and of §Medicine, New Haven, CT.
Intracellular pH (pH1) regulation was studied in single
quiescent mesangial cells (MCs), passages 2-5, using the dye
BCECF, calibrated by the high K/nigericin technique. Be-
cause the exponential pH1 recovery from an NHt-induced
acid load is blocked by pretreatment with 50 IIM ethylisopro-
pyl-amiloride (EIPA). a potent inhibitor of MC Na-H ex-
change, the recovery has been thought to be due solely to Na-H
exchange. Thus, pH1 recovery would halt at high pH1 values as
Na-H exchange slowed. In this study, we interrupted the pH1
recovery with EIPA, finding that EIPA flattened the recovery
at pH1 < —6.8, but unmasked an EIPA-insensitive acidification,
which increased in size as pH1 increased. If the ELPA-insensi-
the component is subtracted from the total pH1 recovery, then
the EIPA-sensitive flux (i.e., Na-H exchange rate) falls steeply
with increasing pH1 between 6.3 and —6.6, but is relatively pH1
insensitive between 6.6 and 7.2. Thus, the reason that recovery
terminates as pH1 approaches 7.2 is not that Na-H exchange
activity falls, but that acid loading steeply rises. 10-7M AVP is
known to raise steady-state pH1 in the absence of HCO, and
stimulate Na-H exchange at a pH1 of —6.6. We now confirm
that AVP raises the EIPA-sensitive flux at pH> below —6.7, but
find that AVP acwally inhibits Na-H exchange at pH>'s > 6.7.
However, a major effect of AVP is to inhibit EIPA-insensitive
acid-loading over the entire pH> range. These results indicate
that the AVP-induced alkalinization observed in the absence of
HCO is caused not by stimulation of Na-H exchange, but by
inhibition of EIPA-insensitive acid-loading. Examining the
ELPA-sensitive component of the pH1 recovery over a wide
range demonstrates that in the physiological pH1 range, the pH1
dependence of the Na-H exchanger is different, and its re-
sponse to a growth factor, opposite to that previously assumed.
FLUORESCENT VISUALIZATION OF ADH—RECEPTORS IN TOAD
BLADDER
A. Buku*, S. Masur and P. Eggena*
Mount Sinai School of Medicine, New York NY
We have visualized ADS—receptors in the
toad urinary bladder using newly synthesized
fluorescent conjugated analogs of arginine
vasotocin (Flu—AVT), the amphibian antidiuretic
hormone. The analogs were active at low
concentrations: bladders exposed to 2x10—9M
Flu-AVT showed a half—maximal hydroosmotic
response. With fluorescent light microscopy we
could easily detect the extrinsic fluorescence at
lO—9M Flu—AVT. A time course of Flu-AVT
association with the bas*lateral membrane showed
an initial diffuse basal distribution followed by
punctate focal fluorescence in small basal and
lateral vesicles within the first 15 mm of
application. At 30 sin we found small vesicles
and larger vacuoles adjacent to the nucleus
(mid—cytoplasmic region> and few if any small
vesicles associated with the lateral borders of
the cell. At 45 sin we found small vesicles and
very large ones in the region surrounding the
nucleus. This pattern was seen in granule—rich
cells and is likely to be AVT-receptor—mediated
endocytosis since we could block the focal
fluorescence and subsequent internalization when
Flu—AVT was administered with lO—9M AVT after 30
mm pretreatment with AVT. This is the first
direct demonstration of AVT receptors and their
internalization in the toad urinary bladder.
CONTHOL OF GLORUUIR EPITHELIAL CELL (GEC)
GROWTH BY EPIDER14P.L GROWTH FACTOR (EGF) AND
TGF—fl. L Ckien*, B. Eng* and S. Adler. NY Medical
College, Vaibafla, NY.Proliferation of GEC is an important feature
of several types of human and experimental
glomerular disease. Infiltrating inflasalatory
cells or platelets deposited in glcaneruli during
the axrse of glcsrular injury are potentially
iortant sources of growth factors which isight
affect GEC function Because ¶IGF— regulates X3F
receptor affinity and/or number in other cell
lines and we have previously shown that B3F is
mitogenic for rat GEC (Kidney Tnt 35:339, 1989),
we explored the effect of TF-$ on GEC growth and
EGF binding. IGF-f3 inhibited GEC growth in a dose
dependent manner (IC 0. lng/ml). Addition ofEGF along with F-fl h no effect on the degree
of growth inhibition. A brief period of exposure
to TGF-p (4-24hrs of culture) produced a similardegree of growth inhibition as continuous 72 hr
exposure. Control GEC specifically bound EF with
a single class of binding sites, a K, of 1.7i14
and approximately 86,000 sites/cell. (C treated
with PF— for 48 bet not 24 hrs d1ayed a sig-
nificarit increase In binding of I—EX3F (16304
Cr(—control; 27358±1419 CR4-'It3F—f3; p<0.05).Scatciiard analysis of binding data revealed that
this difference was due to an increase in the
apparent number of binding sites/cell.These results demonstrate that a brief
exposure of GEC to 1XF-/3 can have significant
growth inhibitory effects which do not appear to
be mediated via interference with binding of ECF
to the cells. Release of 'ltF-p in vivo during the
course of glonerular injury may have important
effects in iasdulating the course of such injury.
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CELLULAR BASIS OF TRANSFORMING GROWTH FACTOR—
BETA (TGFb) ANTIPROLIFERATIVE EFFECT ON RENAL
PROXIMAL TUBULE CELLS (PTC) IN PRIMARY
CULTURE. D.A. Cieslinski*, L.B. Johnson', T.
Deals', H,D. tlumes. VAMC and Univ. of Mich.,
Ann Arbor, MI.
TGFb inhibits proliferation of FTC in
vitro. To further explore the mechanisms
responsible for this effect, morphologic and
biochemical evaluation of FTC in primary culture
exposed to TGFb (20 ng/al) was accomplished.
TGFb promoted a morphologic transformation of
theme cells from a confluent monolayer to solid
medullary clusters of cells, as evidenced by
scanning and transmission electron microscopy.
t4orphometric analysis demonstrated 50%
transformation of the monolayer after 50 hours
of exposure. Since TGFb promotes cellular
production of extracellular matrix (ECM)
components, further studies evaluated the
effects of various compounds which affect ECM on
this TGFb—induced migratory and adherent
transformation. This transformation was not
inhibited by an ROD binding site inhibitor, arg—
gly—asp-ser (1 ag/ml), chondroitinase (C) ABC
(HO mU/al), heparinase, (H, 8 U/al), or C + H;
but was pctentiated with hyaluronidase (fly, 100
U/mi), so that at HO hours TGFb + fly exposure
resulted in 75% transformation versus 25% with
TGFb alone. These results demonstrate that TGFb
promotes a remarkable morphologic transformation
of FTC which is, at least in part, due to
alterations in ECM components. Furthermore, the
antiproliferative effect of TGFb may relate to
this transformation process with its resultant
contact inhibitory characteristics.
PIIORBOL MYRISTATE ACETATE (PMA) INDUCES
RAPID SYNTHESIS OF CYCLOOXYGENASE (COX) IN
MDCK CELLS. D. Covne*., M. Mordhorst, M. Barton*,
and AR. Morrison. Dept. of Medicine and Pharmacology,
Washington Univ., Med. School, St. Louis, MO.
We investigated the mechanisms by which bradykinin
(BK) and the phorbol ester PMA, both activators of protein
kinase C, increased PGE2 production. PMA stimulated
PGE2 production 15 fold above control. The PMA effect
was greatly reduced by coincubation with actinomycin D
(ACD)-277% 96% above control, or cycloheximide (CHM)-
520% 73%. Staurosporine (SP), a C kinase inhibitor, was
as effective as CHM in blocking the PMA effect. In PMA
treated cells, BK added during the final 15 minutes further
increased PGE2 to 2432% 464% above control. A BK
additive effect was still present in ACD, CHM, and SF
treated cells. PMA treatment increased COX activity to
522% * 97% of control, and this was totally blocked by
ACD and CHM. SF reduced PMA stimulated COX activity
to 308% 24% of control. Dexamethasone (2 pM) did not
block COX induction by PMA. BK (15 mm. or 3 hr.) failed
to alter COX activity. To confirm that PMA stimulated
COX activity was due to new COX synthesis, rather than
synthesis of a COX stimulatory protein, 35S-methionine
labelling, immunoprecipitation with rabbit anti-sheep COX
antibody, and SDS-PAGE was performed. After 8 hrs.,
PMA increased COX labelling 12 fold over control (COX
activity increased 9 fold over 8 hr.). We conclude PMA,
but not BK, induces COX synthesis, which is dependent on
mRNA transcription. BK acts through a non-C kinase
mechanism to augment PGE2 production in PMA treated
cells, and this effect is not dependent on mRNA
transcription or protein synthesis. Induction of COX
synthesis appears to require prolonged activation of protein
kinase C (as BK failed to increase COX), or an additional
event stimulated by PMA.
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PROPERTIES OF MECHANICALLY-ACTIVATED ION
CHANNELS OF MESANGIAL CELLS IN SHORT-TERM
CULTURE W. Craellus*, M. Ross, G. Berlyne, L
Mallis*, H. Guber, N. El-Sheriff' S. Adler, C.E. Palantr
SUNY and VA Med. Ctr, Dept. of Medicine, Brooklyn, NY,
and Harbor UCLA, Los Angeles, CA
We studied mechanically.activated ion channels In
mesangial cells in their 2-4th passage, by applying
stretch to cell-attached membrane patches. Membrane
patches generally contained 20-40 channels that could
be activated by suction pressures of 5-15 mm Hg in
the recording pipet. A typical response Is shown
below, for a patch held at -90 my, in which a suction
ramp gradually rising from 0 to 15 mm Hg was applied
between ON and OFF. Channels opened (> 20 channels
shown below) in response to suction and gradually
inactivated over a period of several second following
relaxation. The role that the cytoskeleton may play in
channel activation was investigated by pro-treatment
of cells with cytochalasin B (patch shown below), and
this had no effect on activation threshold or channel
kinetics. In summary, 1) Channel density is relatively
high (2 to 4 per 152 in patches from early cultures
compared with those from older (> 1 year) cultures, repotled
previously; 2) Cytoskeletal integrity does nd appear to be
necessary for mechanical activation of channels; 3) Channel
activation generally persists for several seconds following
release of tension, suggesting that stretch may trigger non-
mechanical factors in the regulation of channel function.
IN SI'IU HY3UDIZATION Ir1.1TIFThS RENAL
flfl'EBSTITIAL CElL F3CISIC.$ OF flGF Wc-ig
IN *)IL AND RFJUC ALIA8T BL
TISSUE. 'ID Lniel aid Zhou Fen*, rjlogy
Division, Vanderbilt Univ., Nashville, 'IN.
Local priduction of platelet-derived grca..'thfactor (P!F) by resident renal cells mayparticipate in destructive proliferative aid
sclerotic renal pathology. %lhile previous
stsxlies have shown FtF A aid B chain m1A
expression aid PI)F release by ailtured renal
endothelial aid mesanjia]. cells, cellular
sourves of PDF 1nlA expressed in J.ntt renal
tissue have not been identified.
P!XiF A aid B chain miA were quantitated In
human renal tissue by solution hybridization
aid in situ hybridization techniques. Both PDF
A aid B transcripts are evident in extracted
total RNA fron norma]. kidney aid in increased
levels in rejection allograft tissue. PDF B
transcripts are 2-3 fold higher in medulla than
ourtex fran normal kidney aid greater than 4
fold higher in transplant rejection tissue than
normal kidney. In situ hybridization
demonstrates high levels of PF B mIA in: 1) a
sutpcpulation interstitial cells with PAS +
cytoplasm, that are absent in areas of
].ysocyte expansion in allograft rejectiontissue aid 2) a sutpcçulation of snedullaryinterstitial cells in normal kidney.
Cell type specific FD3F isoform expression In
normal aid rejection allograft renal tissue have
physiologic aid pathcçiysiologic iisplications.
Cyclosporine (C) and Hydrocortisone (H) Affect the
Regulation of Na—K ATPase and Phospholipase—C
(PL—C) Activities in LLCPK1 Cells. D. Ellis, P.N.
Lauro, Y. Tagouri. U. Pgh. Sch. Med., Pgh., PA.
Noth H and C are believed to enhance proximal
tubular Na—K ATPase activity. In the current
study we investigated the potential role of C with
or without H in the regulation of Na—K ATPase and
PL—C activities in LLCPK1 cells of proximal
tubular origin. Cells were cultured to confluence
and then incubated for 24—h in media containing
the C vehicle (control) or vehicle plus the
conditions shown below. Cell Na—K ATPase (nmol.
min1. xg DNA—1) and specific activity (nmol.minl
ig protein1), and membrane PL—C(nmol.30 min—i.Ug
protein'l) were measured (n=6, x SD): 415 M
Gontrol 50 riM H 415 iN C +50 oN H
ATPase .306±.026 .357±.060 .365±.050 .389±.052
SP.Act. .016±.002 .020±.002 .018±.002 .020±.003
FL—C .095±.013 .105±.013 .115±.014 .058±.006
Significant increases in Na—K ATPase activity
occurred with C concentrations of 83 pM (1000 ng/
ml; results not shown) or 415 pH (p<.OO1), and in
the specific activity of Na—K ATPase by H(p<.01),
C (p<.05—.OO1) or by C+H (p<.Ol) suggesting that
a change in the conformation of Na—K ATPase rather
than a transcriptional mechanism underlies the
activation of this enzyme . In addition incubation
with 415 pM C + 50 oN H, but not with C alone,
resulted in a significant reduction in PL—C acti-
vity (p<.OOI) suggesting that H affects a cell
pathway or substance that results in C—induced
reduction in activity of one or more PL—C
isoenzymes. The relationship of this newly dis-
covered reduction In FL—C activity and its effect
on phosphoinositide metabolism and Na—K ATPase
activity is currently under investigation.
UNRAVELtNG CAUSE AND EFFECP IN REThL HYPER-
TFOWY: ABSFNCE OF AN FSSFNYLAL INITIATING IDlE
FOR fl REASED +/H+ EX(ANGE ACIIVITY.
R. Fan", M. Mackovic_Basic*, I. IOJrtz, and L.G.
Fine. Division of Nephrology, UCLA School of
Medicine, Ins Angeles, California.
Hypertrophy of renal proximal tubular cellsis associated with an early increase in Na/
exchange activity (Na/ff') both in vivo and in
vitro. The prpose of the present study was to
determine whether functioning Na/H antiport
activity is required for hypertrqthy to occur.
Mutant LtCPK cells were created with decreased
Na+/ff F activity. This was achieved by exposure
of the cells to the itutagen FM9, followed bykifling of normal cells using Li-driven in-
tracellular acidification i.e. by reversal of the
Na,/H antiporter. This technique permits for
survival of cells with low Na/H exchange
activity. Low Na+/H+ cells reached 44% of normal
activity after 2 cycles bit had the same protein
content as wild-type cells. Hypertiuphy wasirdu in wild type cells by 72 hrs exposure tol0M insulin and IGF-l which increased cell
protein content by 26% and 57% respectively. The
same factors increased protein content in low
Na/H cells by 26% and 46% respectively.Further lowering of Me/H to 5% of normal by
addition of 50 riM methyl-isobutyl—amiloride (NIA)did not blunt the hypertrophic response.Qxlusions: 1) Hypertrcphy can be ixuced in
LWPK1 cells by growth factors when basal Na/H
antiport activity is reduced to low levels by
selective mutation or by cxspetitive inhibition.2) Stiim3lation of the Ha+/I{f antiporter is not an
essential prerequisite for initiation of hyper-
trophy.
CRFJ'ITION OF A QiIMERIC LIAN KIEtEY.
Leon G. Fine, Stephen J•• Pa]J* aed Michael L.
Snow*. Division of Nephrology, UCLA, School of
Medicine, Ins Angeles, CA and NRC Mansialian
Developsent Unit, University O2llege, London.Is it possible to add new nephrons to a
maimnalian kidney so as to augment renal function?
To answer this question, we ialanted pieces of
16 day eabryonic nanuse kidney (approximately 1/8
of one kidney) into the superficial cortex of
neonatal mice < 24 boors old. The donors were
hemizygous trarisgenic mice carrying approximately1000 extra copies of the n-major globin gene.Donor cells were identifiable on standardparaffin-embedded sections by in situ
hybridization with a biotinylated 3 glcbin probe
which yielded a single spot over the nucleus,
when stained with streptavidin-HRP. Tissue was
transplanted across a histoccznpatibility barrier
into outhred Q strain mice. Donor tissue
generally grew to span an area of cortex with
extension into the medulla. Fully-formed donor
nephrons developed by 14 days and persisted into
adulthood (1 nonth) when rejection began. Donor
glomeruli with patent capillary loops were formed
which were connected to patent proximal tubules
with differentiated brush borders. Patent
distal-type tubules as well as tubular extensions
into the medulla (resealing loops of Henle) of
donor origin also developed. Qlusion:
Integration of structurally-intact new nqthronsinto the inarimalian kidney with vascularization of
the glomerulus is feasible. If long-term
tolerance to donor nephrons can be achieved and
function established, this may provide a new
means of replacing or augmenting renal function
in congenital diseases of the kidney.
MI'IOGENIC ACTIVITY AND CELLULAR SIGNALLING
MECHANISM OF INTERLEUKIN 6 (IL-6) IN CULTURED RAT
MESANGIAL CELLS (MC). Yoshihiro Fuliwara*,
Toshiro Takama*, Satoshi Ochi*, Megumu Fukunaga*,
Kenji Yokoyama*, Yoshifumi Fukuhara*, Naohiko
Ueda*, Yoshimasa Orita*, Takenobu Kamade*.
Dept. of Med., Osaka Univ. Med. Sch., Osaka,
Japan. (intr. by J.S.Har,dler).
IL—6 is a multifunctional cytokine that
regulates the growth of a variety of cells and
seems to be an autocrine growth factor for MC
(T.Hirano & T.Kiahimoto InHandbook of Exp.
Pharmacol. in press). We have examined the
effects of IL—6 on mitogenesis and phospholipase
C—catalyzed hydrolysis of phosphatidyliriositol
4,5—bisphosphate (PIP2) in MC. Human recombinant
IL—6 (a gift from T.Hirano & T.Kishimoto, Osaka
Univ.) at 0.1 nM increased 24 h incorporation of
3H—thymidine into MC in 4% fetal bovine serum-
containing medium from 7659 1037 (SE) dpm/105
cells to 21316 2538 (p<O.OS, n3). The increase
was dose—dependent within the range from 0.1 to
100 nM. IL—6 (100 nM) caused a peak increase in
inositol 1,4,5—trisphosphate (IF3) from 2.53
0.48 pmoles/mg protein to 11.14 1.02 (pO.O5,
n3) at 10 sec. Consistent with this increase
in 1P3, the cytosolic free calcium ion
concentration monitored in Fura—2-loaded MC
showed a rapid increase with a peak (2-2.5 fold)
at 15 sec in response to IL—6. When MC were
preincubated with 100 ng/ml pertussis toxin (PT)
for 15 h, the increase in 1P3 by 1L6 was
abolished (5.18 0.18 for PT plus IL-6 vs 3.68
1.13 for PT alone, n.e., n4). Thus IL-6, a newly
discovered mitogen for MC, stimulates the PIP2
hydrolysis coupled to PT—sensitive G-protein.
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THE TYROSINE KINASE (TX) ACTMTY OF THE
EPIDERMAL GROWTH FACTOR RECEPTOR (EGF-R) IS
NECESSARY FOR PHOSPHOIJPASE A2 (PLA2)
ACTIVATION. H.J. Cnktherg', B.L Margolis, M.M.
Viegas*, J. Schlessinger', K. Skorecki. University of
Toronto, Canada and Rorer Biotechnology. PA.
We have previously reported that EGF activates PLA2
In mesangial cells in a manner that Is synergistic with
a rise in Ca, but Is Independent of phospholipase C
(PLC). This study uses mutant cell lines and TX
Inhibitors (tyrphostins) to determine whether TX is
required for PLC-independent PLA2 activation.
PIA2 activity was assayed in NIH-3T3 cells
transfected with the normal EGF-R (HER cells) or with
EGF-R defective in TX (X721 cells). Cells were
stimulated with EGF (1 6nM) or phorbol myristate
acetate (PMA 300nM) and PLA2 activity measured in a
cell-free extract using 14carachidonio acid (AA)
labelled phosphatidylcholine as substrate. In HER
cells, EGF increased activity over basal 226±30%
(p<.01) and PMA Increased activity 223±27%
(p.r.01), whereas in K721 cells EGF was without effect
(100± 5% NS) while PMA was still active (162± 11%
p'.01). The effect of EGF was not mediated through
PLC, since raising intracellular Ca alone did not mimic
its effect, and the effect of EGF persisted in protein
kinase C down-regulated cells. Furthermore, in
prelabetled HER cells 14C-AA release was
unaccompanied by a rise in 14C-diacylglycerol.
Correspondingly, in mesangial cells, synergistic
stimulation of AA release by EGF was significantly
Inhibited by tyrphostins. We conclude that the TX
activity of EGF-R is necessary for the PLC-independent
stimulation of PLA2 by EGF.
VASOPRESSIN (AVP) DEPENDENT TYROSINE
PHOSPHORYLATION OF 38 AND 125 kDa PROTEINS IN
HUMAN PLATELETS. Y. Granot, V. Van Putten,* and
R.W. Schrier. Dept. Med., Univ. Colorado Sch.
Med., Denver, CO.
Presently, the mechanism of the AVP receptor
biochemical function is poorly understood. The
observations presented in this communication
document a specific AVP dependent tyrosine
phosphorylation of two major proteins with
apparent M.s of 38 and 125 kDa in human plate-
lets. Washed human Rlatelets were stimulated for
1 mm with AVP (iO0_106N), epidermal growth
factor (EGF, lOM), phorbol ester (PMA, 1OM),
and forskolin (FSK, 105M). Western inununoblot-
ting studies were then performed using a puri-
fied, specific anti-phosphotyrosmne antibody to
recognize the tyrosine phosphorylated proteins.
Increases in specific tyrosine phosphorylation of
38 and 125 kDa proteins were observed following
AVP administration. The immunoblotting of these
proteins could be blocked by addition of 1 raM
phosphotyrosine. The same concentration of
phosphoserine or phosphothreonine, however, did
not affect the insnunoblotting. The effect of AVP
was dose and time dependent. EGF, PMA and FSK did
not induce a similar tyrosine phosphorylation.
Previous studies in human platelets (Thibon-
flier H: JBC 262:10960, 1987) have shown that AVP
binds to and can be crosslinked to 38 and 125 kDa
proteins. The similarity of these FLrs with those
reported in the present study suggest the
possibility that the AVP receptor(s) in human
platelets is phosphorylated on tyrosine residues.
This phosphorylation may be a direct result of
the association of AVP with its receptor.
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CHARACTERIZATION OF HUMAN GLOMERULAR
ENDOTHELIAL CELL CULTURES.DF_Green,* K
Hwang,* U Ryan ,* and J7 Bourgoignie
Univ. Miami Sch Mad, Miami, Florida.
The role of endothelium in the
maintenance of glomerular capillary
function is unknown.We,therefore, isolated
glomerular endothelial cells from normal
human kidneys and developed procedures
for their maintenance in tissue culture.
Nine different endothelial cell lines
passaged up to 6 times were derived from
glomerular explants or cells isolated
after light collagenase treatment and
differential sieving. Primary cultures
with an endothelial cell purity of 60—70%
were consistently obtained in Weymouth MB
752/1 containing 20% fetal bovine serum,
endothelial cell growth supplement and
heparin.Purification to homogeneity was
achieved by patch cloning or by cell
sorting.The endothelial nature of the
cells was confirmed by their cobblestone
morphology at confluence, the presence of
factor VIII and dil-Ac—LDL endocytosis.
Endothelial cells also stained for Ulex
europaeus and vimentin but not for cyto—
keratin.Angiotensin converting enzyme ac-
tivity was low or absent.Post-confluent
cultures formed tubular—like structures
suggesting angiogenesis.Binding of atrial
natriuretic peptide with a kd of 2.5 riM
and a binding density of 5.8 pM/b6 cells
was demonstrated.Cell lines grown in
vitro should prove useful to assess
gbomerular endothelial cell functions.
EFFECT OF HEPARAN SULFATE (HS) ON RAT MESANGIAL
CELLS (MC) IS MEDIATED THROUGH INTERACTIONS
WITH GROWTH FACTORS. G.C. Grosset, P. Hovingh*, A.
Linker*. Univ of Utah School of Medicine and VA Med
Center, Salt Lake City, UT.
HS has been shown to inhibit MC proliferation in
culture (Kidney mt 35:198, 1989). The present studies
investigate the mechanism for this effect by
measuring 3u-thymidine incorporation by MC stimu-
lated with Nu-Serum, When the Nu-Serum is passed
through a heparin.Sepharose column, there is a
decrease in its stimulatory capacity, at 5% affinity.
purified Nu-Serum 1161±74 DPM/ag protein versus
control Nu-Serum 1971±237, p=0.0O5, at 10% 1242±121
DPM/pig versus 1823±159, p=0,0I, and at 20% 1435±106
DPM/ig versus 1830±177, p=O.O77. The ability of
growth factors, epidermat growth factor (EGF) and
platelet-derived growth factor (PDGF), to block the
inhibition of growth of MC by ES was tested. EGF had
no effect on ES inhibition of MC proliferation, ES(5O0.tg/ml) alone 3 1±3% inhibition versus HS plus
EGF (500ng/ml) 25±5%, p=0.324. PDGF was able to
partially block the inhibition by HS, Table.
% Inhibition P value
ES (500jg/mI) 31±2%
HS+PDGF (25 1/2 max units/mI) 47±4% p<0.OOl
HS+PDGF (12.5 1/2 max units/mI) 44±4% p=O.OOS
HS+PDGF (5 1/2 max units/mI) 32±4% p>0.05
HS+PDGF (2.5 1/2 max units/mI) 35±6% p>O.O5
PDGF (25 1/2 max units/mI) 225±50% stimulation
In conclusion HS binds certain growth factors in
serum and one such growth factor appears to be PDGF.
HSs growth inhibitory effect on MC appears to be
mediated through interactions with growth factors.
EPIDERMAL GROWTH FACTOR SUPPRESSES
COLLAGEN BIOSYNTHESIS IN RETINOIC
ACID-TREATED CULTURED RAT KIDNEY
MESANGIAL CELLS. Michael A. Haralson*, Samuel J.
DiMari, Richard L. Hoover and Raymond C. Harris.
Vanderbilt Univ. Med. School, Dept. of Pathology and Div.
of Nephrology, Nashville, TN.
Altered regulation of mesangial cell matrix production
may be an important component of a variety of glomerular
diseases. This laboratory has reported that retinoic acid (RA)
stimulates collagen production by cultured rat kidney
mesangial (RKM) cells. In contrast, we have shown that
acute exposure (24 hr.) to epidermal growth factor (EGF)
alone decreases the synthesis of this class of matrix
macromolecules. Since EGF functionally modifies the
mesangial cell and RA alters the number of EGF receptors
in other cell types, studies have been undertaken to
determine if the suppressive effect of EGF on collagen
biosynthesis by RKM cells is maintained in cultures grown
in medium containing lsM RA (RA-treated cells).Qualitative analysis indicated that acute exposure of
RA-treated cultures to EGF did not alter the expression of
the major genetic types of collagen (types I, III, IV and V)
synthesized nor their relative amounts. CM-trisacryl
chromatographic analysis indicated that >95% of the collagen
synthesized by RKM cells was types I and Ill and that this
percentage was not altered by acute exposure to EGF.
However, whereas types I and III collagen synthesis is
increased >2-fold relative to control amounts in RA-treated
cells, acute exposure of RA—treated cells to EGF reduced
type I and type Ill component production to levels
comparable to those of control cultures. Thus these findings
indicate that EGF suppresses collagen biosynthesis under
conditions of enhanced matrix production and provide
further evidence suggesting that this growth factor may
serve as a modulator of the matrix synthesis and deposition
that occurs in several glomerular diseases.
ENHANCED PROSTANOID FORMATION BY GROWTH
STIMULATED GLOMERULAR CELLS CULTURED FROM
NEPHRITIC GLOMERULI.
Sigrid ltarendza, F.Thaiss, S,Kahf, W.Schoeppe,
R.A.K. Stahl.
Department of Medicine, Division of Nephrology,
University of Frankfurt, P11G.
To study whether elcosanoid formation depends on
growth of resident glomerular cells we applied an
in vivo in vitro model to evaluate the bio-
synthetic capacity for prostanoids of growth
stimulated resident glomerular cells. A selective
immune mediated mesangial cell injury was induced
in Wistar rats by the i.v. administration of a
rabbit-anti-rat-antithysnocyte serum (ATS). When
glomeruli were cultured (2-12 days after ATS or
non antibody IgG) cell growth (determined by cell
counting of 3H-thyiaidine uptake) was two- to
tenfold higher in nephritic glomeruli compared to
controls. Characterization of the proliferating
cells revealed that the cells had the appearance
of inesangial cells. The prostaglandin E2 and
throiaboxane B2 production of hyperproliferating
cells was significantly higher compared to cells
of control rats when measured at day 4 in culture
(Control: PGE2: 10.49 3.69, TxB2 2.25 0.34;
ATS: PGE2 56.85 12.8, Tx82 2.947 rg/1O ug
protein/24h), Furthermore cells from nephritic
glomeruli responded less to an exogenous growth
stimulus (Interleukin III; 10 nglral).
The data demonstrate that glomerular resident
cells of rats with ATS induced mesangial cell
injury have a significantly higher growth rate in
culture and that these cells, which have the
characterictics of inesangial cells, produce
increased damounts of prostanoids which might
modulate cell growth.
S6 KINASE ACTIVITY INCREASES IN CULTURED PROXIMAL
TUBULE CELLS WITH EPIDERMAL GROWTH FACTOR (EGF)
AND INSULIN AND IN RENAL CORTEX AFTER
UNINEPHRECTOMY (UNX) Raymond C. Harris Dept. of Medicine
Vanderbilt Univ. Nashville, TN.
Compensatory hypertrophy after renal ablation is characterized by
increased protein synthesis. In cersain cell systems, ribosomal protein S6
phosphorylation is temporally related to increases in protein synthesis
and is thought to be a regulator of translation. S6 phosphorylation is
preceded by activation of a specificS6kinase. In cultured rabbit proximal
tubule cells (RFTC). EGF (30 nM) is a potent mitogen (cpm 3H
thymidine incorporation/106 cells: 10904±698 vs 3162±605; n=4;
p<.OO1).Following EGF exposure for 30 mm, ribosomes isolated from
32p labeled RPTC demonstrated 3 fold increase in phosphorylation of a
31-kDa ribosomal protein, corresponding to S6. To determine S6 kinase
activity, 40S ribosornal subunits from Artemia s. cysts were incubated
with high-speed cytosolic supesnatant from control or EGF-treated RPTC
in the presence of 32P ATP, 0 Ca/l0 mM EGTA and 25 jig/mI
synthetic cAMP kinase inhibitor and separated by SDS-PAGE. EGF
stimulated 3-10 fold increase in S6 phosphorylation (n=4).
Phosphorylation of a synthetic peptide, RRLSSLRA, representing an S6
phosphorylation site, was increased 1.56±0.l5x by EGF-stimulated
cytosol (n=3; p<.05). In RPTC, insulin (10 jig/mI), which did not
stimulate thymidine incorporation (2128±119; n=4) but does cause
RPTC hypertrophy (PNAS 82:1736), also stimulated RPTC S6 kinase
activity approximately 3 fold (n=3). To determine their effect on protein
synthesis in vivo, rat renal cortical suspensions were incubated with EGF
or insulin. TCA-precipisable 3H leucine incorporation/2h increased from
770±75 pmol/mg pro. (n=1 1) to 1225±190 with EGF (n=9; p.c.025) and
1250±200 with insulin (na5; p<.OO5). Following unx, protein synthesis
increased at 4 h and further increased at 24 h. Renal cortical cytosol from
unx increased 4OS phosphorylation 1 .65x compared to sham at 4h (n=2)
and 2.4x (4.3 vs 1.8±1.0 pmol 32P/mg protein n=3; p<.05) at 24 h
as well as stimulating peptide phosphorylation (38±9 vs 15±2 pmol
32P/min/mg protein; n=3; p<O.O5). Thus, insulin and EGF, which both
stimulate protein synthesis in renal cortex, activate S6 kinase activity in
RPrC; increased S6 kinase activity is also seen in hypersrophying renal
cortex at a time of increased protein synthesis, suggesting that activation
of S6 kinase is related to stimulation of protein synthesis in renal cortical
cells and may he involved in the regulation of hyperirophic renal growth.
THROMBIN (FHR) STIMULATES PROLIFERATION
AND DECREASES FIBRINOLYTIC ACTIVITY OF
HUMAN GLOMERULAR EPLTHELIAL CELLS (HGEC).
Ci Jiang 1-fe, Eric Rondeau, Roger Lacave, Françoise
Delarue, Jean-Daniel Sraer (inir. by DetIef Schiondorif),
INSERM U 64, Hôpital Tenon, Paris, France.
HOEC synthesize plassninogen activator Inhibitor 1(PAl-i) and pro-urokinase (u-PA) which in part
autosaturates specific membrane u-PA receptora (Kidney
Int, 1989, in press). To test the hypothesis that THR is
involved in the proliferation of HGEC and the persistency of
fibrin deposits in crescentic GN, we studied its effects on
DNA synthesis and fibrinolytic activity on HGEC in culture.
Purified human x-THR increased in a dose-dependent
manner (0 to 5 U/mi) 3H thymidine incorporation. This
effect was potentiated by addition of 1% FCS or 10 pglml
insulin. THE also decreased in a dose- and thne-dependent
manner u-PA activity of HGEC conditioned medium. This
was related to 1)a parallel increase in synthesis of PAL-i and
u-PA (ELISA), 2)a proteolytic inactivation of released u-PA
(znograhy), 3)a rapid diminution of u-PA binding sites of
HGEC (''I u-PA binding assay). The cellular effects of
THR requires 1)binding of proteolylically active THE to
HGEC since hirudin (5 U/mi), a THR antagonist, inhibited
THE effect and diisopropylfluorophosphate inactivatedmR
(DFP-THR) had no effect, 2)protein kinase C activation
since these effects were inhibited by H7 (25 jiM), 3)de novo
protein and mRNA synthesis since THE effects were
inhibited by cycloheximide and r-amanitin. The levels of
u-PA and PAl-I mRNA were increased by THR as shown
by Northern blot analysis. Conclusion : THR stimulates
proliferation of HGEC and decreases the HGEC fibrinolytic
activity by inactivation of u-PA, enhancement of PAl-I
release and diminution of u-PA membrane binding sites.
THE might be involved in the pathogenesls of persistent
fibrin deposits in crescentic GN.
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OSMOTIC ACTIVATION OF Na/K/CL COTRANSPORT IN RAT
MESANGIAL CELLS IS INHIBITED BY ATP DEPLETION OR
CALMODULIN-DEPENDENT KINASE IN}IIBITION T. Homma5, R.L
Hoover and R.C. Harris. Vanderbilt Univ. Nashville. TN.
Perturbation of cell volume is known to affect activity of ion
transport systems. Cultured rat mesangial cells (MC) possess Na/K/Cl
cotransport that is sensitive to vasoactive agents. The present studies
investigated the regulation of this transporter by alterations in cell
volume. Exposure to hypoosmotic solution (200 mOsm) inhibited
Na/K/Cl activity (measured by 86Rb uptake) (16.0±0.1 umol /mg
protein/5min. vs 23.3±0.1;n=4; p<0.005). Subsequent cell shrinkage
induced by return to isosmolarity (340 mOsm) activated Na/K/CL
cotransport from 24.7±1.1 to 52.0±1,7; n.19;p<.0005). Na-K pump
inhibition during equilibration in hyposomotic solutions did not affect
this stimulation of Na/K/Cl cotransport seen after return to isosmolarity
(50.8±l.2;n=3). Intracellular ATP depletion with rotenone and 2-deoxy-
D-glucose dramatically decreased baseline Na/K/Cl activity (2.2±1.0
n"4;p<.OOl), which was able to recover after further incubation with
glucose. Al? depletion also completely abolished osmotic activation of
the cotransport (2.2±1.0: n= 4;p<.00l). Incubation of MC with
staurosporine (10-v M) only reduced osmotic activation of the
cotransport by 14% compared to controls (43±5.3;n3). P1CC depletion
by preincubation with phorbol myristate acetate also had minimal effect
on osmotic activation (45.2±1.0;n=3). In contrast, the calmodulin-
dependent kinase inhibitor, W-7, at 200 tM, completely inhibited
osmotic activation of the cotransport (22.4±l.1;n3; p<.000S) without
affecting baseline activity (22.0±I.6;n=3; NS).
In summazy. these studies demonstrate: 1) baseline activity, as well
as Osmotic activation of Na/K/CL cotransport were inhibited by
intracellular Al? depletion; 2) Na-K pump inhibition did not affect
osmotic activation of Na/K/C! cotransport, indicating that alterations of
intracellular ion concentrations were not responsible for the effects seen
with Al? depletion; 3) calmodulin dependent kinase appeared to mediate
osmotic activation but not baseline Na/K/Cl cotransport. These findings
suggest that in metangial cells, baseline and osmotic activation of
Na/K/Cl cotransport may be regulated by calmodulin dependent- and
independent-Idnases.
EPIDERMAL GROWTH FACTOR (EGF) IN CYST FLUID OF
CONGENITAL POLYCYSTIC KIDNEY MICE. Satoshi
Horikoshi. Shunichiro Kubota*, Yoshihiko Yamada and
Paul E. Kiotman. Laboratory of Developmental Biology
and Anomalies, National Institute of Dental Research, NIH
Bethesda. MD. and Duke Univ. Med. Ctr., Durham, NC.
Congenital polycystic kidney (CPK) disease is
characterized by renal tubular epithelial cell hyperplasia.
The mechanisms responsible for this abberant epithelial
cell growth are not known but an alteration in EGF
production has been postulated to be one possible cause.
Therefore, we examined the importance of EGF in the
murine model of autosomai rescessive polycystic kidney
disease. We measured cell growth factor activity in
renal cyst fluid obtained from 2.3 week old affected mice
by measuring 3H-thymidine incorporation of BALB/MK
keratinocyte target cells. Growth factor activity of cyst
fluid was greater than that of serum and was inhibited by
anti-EGF antibody. Anti-transforming growth factor
alpha antibody had no effect on growth factor activity.
The active fraction from cyst fluid did not bind to heparin
sepharoae and this activity did not change after heating
for 15 minutes at 100'C. As measured by
radioimmunoaaaay, the concentration of EGE in cyst fluid
of cpk mice was higher than that obaerved in serum and
urine from the same animals. Urinary excretion of EGF by
CPK mice was less than that of unaffected littlermates,
possibly reflecting a reduction in renal excretory
function. However, EGF mRNA isolated from kidneys of
CPK mice was decreased when compared with unaffected
littermates. In conclusion, EGF appears to accumulate in
renal Cysts of CPK mice and this local accumulation may
be responsible, at least in part, for disordered cell
growth. The reduction in mRNA level may be a secondary
response to the accumulation of EGF In cysts.
ROLE OF PARATHYROID HORMONE (PPH) IN REAL
COMPENSATORY HYPERTROPHY (RCH) . M.S Hu,
P. Tus A.W. Capparelli, Y.C. Chen, L.
Hardwic, 3. Norman, D.B.N. Lee and N.
Yanagawa. Neph. Div., Sepulveda VAMC,
UCLA, SCh. of Med., Los Angeles, CA.
previous studies showed the enhancement
of RCH by dietary calcium restriction and
suggested the role of PTH (Am. 3. Physiol.
246:F685, 1984). To further ascertain this
we have examined the effect of pars—
thyroidectomy (P) . Young Sprague—Dawley
rats with P or sham operation underwent
right kidney (RK) uninephrectomy (N) and
were studied 14 days later. P was per.-
formed by electrocauterization. Rats were
maintained on same food intake with simi-
lar arterial pH and serum K. Values of dry
weight (DW) (330 6.6 vs. 376 5.6 mg,
n=5, p<0.øfll) and total protein (Pr) (181
+ 5.2 vs. 205 7.5, n=5, p<0.01), but not
total DNA (10.1 0.9 vs. 11.2 2.0 mg,
n5, p>0.l), were lower in the remaining
left kidney (LK) from PH than N rats.
Ratios of Pr/OW, DNA/DW and Pr/DNA in RK
and Lk from N and NP rats are shown below:
(n5 each, * p<0.Ol RK vs. LK)
N NP
RK LK RK LK
Pr/DW 491 546* 524 548
(mg/g) 18 11
DNA/DW 30 27 34 34
(rsg/g) +4.7 + 19 +2.3 +6.1
Pr/DNA T7.5 '0,7* T5.4 17.6
(mg/mg) +2.0
These results thus suggest the involve-
ment of PTH in RCH.
MONOCLONAL ANTIBODIES (MABs)THAT MIMIC THE
AMILORIDE BINDING SITE ON THE Na/H ANTIPORTER.
Z-O Huana, T. Zhou, H. B. McDaniel,* J. Hancock, E. J
Cragoe, Jr., and D. G. Wamock. Division of Nephrology
and NRTC, UAB, BIrmingham, AL and Lansdale, PA.
MABs have been used as model systems for ligand
binding sites, and can have selectivity patterns that are
similar to the natural binding sites. We have generated
mouse MABs to a 5-N substituted analogue of amiloride
(JBC 262:4587, 1987) and examined their specificity by
competition studies in an ELISA assay.
A35-NCS (5-N-(3-isothiocyanatophenyl)amiloride) was
coupled to hemocyanin and used as the antigen.
Hybridoma supernatants were screened with A35-NCS
coupled to BSA (A35-BSA) and positive clones were
selected by limiting dilution. The hybridoma
supernatants were examined for affinity to A35-BSA by
progressive dilution in an ELISA assay, and 5 IgGi
antibodies displayed half' maximal intensity at
supernatant dilutions 1 :250. Competition assays were
done with amiloride analogues (amiloride (AM), methyl-
isobutyl amiloride (MIBA) and benzamll (BZ)) added at
lp.M, 3 M and 10 tM to the ELISA assays at the same
time as the hybridoma supernatants (1:1000 dilution).Four of the antibodies had affinity profiles
(MIBA>AM>>BZ) which are characteristic of the Na/H
antiporter and I had an unusual affinity profile
(AM>MIBA>>BZ).
CONCLUSIONS: 1) MABs can be generated to a 5-N
coupled analogue of amiloride. 2) A benzyl substitution
on the 1 -guanidinium (BZ) reduces binding in this series
of antibodies. 3) The similarity of the affinity profile
(MIBA>AM>BZ) to the Na/H antiporter suggests that
these MABs could be used to generate anti-idiotypic
antibodies which would represent the Internal Image' of
amiloride at its binding site on the Na/H antiportor.
THE EXPRESSION OF C-FOS PROTOONKOGENE
CHANGES DURING POSTNATAL DEVELOPMENT OF
THE PROXIMAL TUBULE. Anna Huttgardh-Nilsson5+,
Stefan H. Larsspn5 and Anita Aperia. Dept. of Pediatrics
and +Department of Medical Cell Genetics, Karolinska
Institute, Stockholm, SWEDEN.
The role of protoonkogenes for normal cellular growth
and differentiation is beginning to be revealed. We have
studied the role of the nuclear protoonkogenes c-fos and
c-myc for postnatal development using proximal tubular(PT) cells and aortic smooth muscle (ASM) cells from
immature (Im;2-lOd old) and adolescent (Ad;40-45d old)
rats. The cells were studied in short primary culture during
rapid proliferation (S; w/10% FBS), growth inhibition
(D;24h serum deprivation) or growth stimulation (DS;l0%
FBS added to D cells). The viability of D cells was good
judging from intracellular K/Na and pH. The proliferaive
rate was determined as Labelling Index (LI) after H-
thymidine autoradiography and the protonkogene
expression by immunofluorescence or Northern blots.
In Ad PT cells LI was 29.6±2.0% and in Im cells
31.5±2.1% under S conditions. After 24h serum deprivation
LI fell significantly more in Tm (90±2%) than in Ad cells
(69±8%). Under D conditon the nuclear c-fos protein was
significantly increased in Im cells (80±25%), but remained
unchanged in Ad cells. When Ad D cells were exposed to
serum LI increased from 2.4±0.8% to 26.7±4.3% and a
transient increase in nuclear c-fos protein was detected
(peak at 60'). This response is similar to that observed in
several cell-lines. In Im cells tIe addition of Serum to D
cells increased LI to 4.2±1.2% and caused a significant
decrease in nuclear c-fos protein. Similar differences in
protoonkogene expression following D and DS protocols
were observed between Ad and Im ASM cells.
Conclusion: Protoonkogene expression changes during
terminal differentiation of PT and ASM cells, which may
have implications for postnatal growth regulation.
DIFFERENT DNA ELEMENTS REGULATE GLUCOCORTICOID-
INDUCED TRANSCRIPTION OF THE PHOSPHOENOLPYRUVATE
CARBOXYKINASE (PEPCK) GENE IN RENAL AND HEPATOMA
CELLS. Enyu Imai and Daryl K. Granner (intr. by
Roscoe R. Robinson), Dept. of Molecular Physiology
and Biophysics, Vanderbilt Univ. School of
Medicine, Nashville, Tennessee.
Glucocorticoids increase the synthesis of hepat—
ic and renal PEPCK, the rate—limiting enzyme in
gluconeogenesis, by directly increasing transcrip-
tion of the PEPCI( gene. The purpose of this study
was to identify the glucocorticoid regulatory unit
(GRU), the minimal DNA sequence required for gluco—
corticoid induction of the PEPCK gene, in H4IIE and
LLC—PK1 cells, which are derived from rat hepatoma
and kidney, respectively.
DNA-mediated transfection and DNase I footprint—
ing were used to define the GRU. Chimeric genes
composed of various segments of the 5' flanking
region of the PEPCK gene fused to the chlorampheni—
col acetyltransferase (CAT) reporter gene were
cotransfected with a glucocorticoid receptor
expression vector (pSVGR1) into LLC—PK1 cells or
H4IIE cells. DNase I footprinting was performed
using nuclear extracts and purified glucocorticoid
receptor. In H4IIE cells the functional GRU is
composed of two glucocorticoid receptor binding
regions (located between —395 and —350 relative to
the transcription start site) and two accessory
factor binding sites, AFt (at —455 to —431) and AF2
(at —420 and —403). In contrast, full glucocorti—
coid induction of the PEPCK gene in LLC—PK1 cells
required only the glucocorticoid receptor binding
sites; the accessory factor sites were not
required.
These results suggest that different DNA
elements are necessary for maximal induction of the
PEPCK gene in H4IIE cells as compared to LLC-PK1
cells. This represents a unique type of tissue
specific regulation of gene transcription.
EFFECT OP TRANSFORMING GR(MTB FACTOR (TGF)— ON
EXTRACULLULAR MATRIX (ECU) PRODUCTION BY CULTURED
RAT MESANGIAL CELLS (MCs), Bill Ishiura, R. Bernd
Sterzel and Michael Kashgarian. Yale Univ. Sch. of
Med., New Haven. Connecticut.
Increaae in mesangial matrix is a pivotal
process in the progression of glomeruiosclerosis.
The production and distribution of ECU constituents
by cultured rat UCs with or without iu— was
investigated with immussocytochemistry and ULISA
sassy. M—RNA expression for EM constituents was
studied by Northern snslyais. TUF— did not
stimulate MC proliferation as judged by DNA amount
and brosiodeoxyuridine incorporation. Four daya
after IEF—fI stimulation of quiescent mesangial
cells, immunostaining for collagen (Col) IV
increased; Ccl I, III, fibronectin, laminin (LU)
and thrombospondin were unchanged. No
extracellulsr staining was found. ULISA assay of
extract from MCs showed increase in the amount of
Col IV and LU, and decrease in Col I, and no change
in Col III 4 days after TUF—fI stimulation.
ULISA aasay of culture supernatant showed no
significant change in any ECM amounts. Northern
blotting showed that mRNA expression of Col I
gradually increased over 24 hours. Ccl IV
increased with a peak at 12 hours. Col III and LU
had little change. These results indicate that a
single growth factor, IEF—fI can modulate the
synthesis of individual EM constituents by MCs
differently at the levels of genetic expression
and protein synthesis without stimulation of
proliferation. The specific effect on Col IV and
LU in MCs suggests that differentiating growth
factor, 1tW—fI may play an important role in the
phenotypic modulation of MCa and MC matrix
production.
TRANSFORMING GROWTH FACTOR-BETA
(TGF-f3) GENE EXPRESSION IN CULTURED RAT
MESANGIAL CELLS. S. Kaname*, S. Uchida",
E. Ogata*, and K. Kurokawa. lVth and 1st Depts
mt Med, Univ Tokyo Sch Med, Tokyo.TGF- recently has been shown to inhibit
mesangial cell growth and stimulate synthesis of
the mesangial matrix components, collagen and
fibronectin, and some growth factors such as
platelet-derived growth factor (PDGF) by mesangial
cells. To further examine the role of TGF-fI in
mesangial cell function, we investigated TGF-fI
gene expression and its regulation in cultured rat
mesangial cells. Total RNAs were extracted from
mesangial cells of 4th through 10th passages, and
subjected for Northern blotting analysis. A 500bp
nick-translated cDNA for rat platelet TGF- was
used as a probe. Mesangial cells growing in a
medium Containing 17% fetal calf serum (FCS)
expressed "2.5 kb TGF-I3 mRNA and the level did
not vary with cell confluency. Removal of FCS for
two days decreased the mRNA level, which was
then stimulated by addition of 17% FCS as early as 2
hours reaching the maximal at 6 hours. PDGF and
epidermal growth factor both stimulated TGF-fI
mIRNA level in serum-starved mesangial cells, the
effect of PDGF being several-fold greater. In
addition, TGF-l3 per se activated its gene expression.
Our data show that mesangial cells express and
may synthesize TGF-fl. Since TGF- inhibits
mesangial cell growth and stimulates matrix
protein synthesis, the data suggest TGF-fI mayfunction as an autocrine cytokine directing
proliferating mesangial cells to differentiation.
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A STUDY OF GROWTH REGULATORS IN THE RABBIT LIVER
FOR THE RENAL CORTICAL TUBULAR CELLS.
Shigeru Kanda, Hiroshi Kanetake, and Yutaka Saito.
Nagasaki Univ. Sch. of Med., Dept. of Urol.,
Nagasaki, Japan.
Two growth regulators, a growth stimulator
and a growth inhibitor for cultured renal tubular
cells, have been observed in the rabbit liver
homogenate after a unilateral nephrectomy. These
regulators appeared in the liver on the third day
after this nephrectomy, decreased on the seventh
day, and dissappeared by the fourteenth day.
The growth stimulatory activity, termed a tubular
cell growth factor (TuCGF), was a heat-and acid
stable 15-20 KDa protein. The additive effects
of TuCG1' on the known stimulators for tubular
cells such as epidermal growth factor (EGF), the
insulin—like growth factor-I (IGF-I), and the
fibroblast growth factor (FGF) were observed and
the results suggest that TuCGF differs from EGF,
IGF-I, or FGF. In contrast, the growth inhibitory
activity, termed a tubular cell growth inhibitor
(TuCGI), was heat—and acid-labile protein with
a molecular weight of 150—200 KDa. This factor
potentialy inhibited the DNA synthesis of tubular
cells in the presence of insulin and EGF. These
results suggest that TuCGI is not identical to
transforming growth factor-S (TGF-S).
PUROMYCIN AMINONUCLEOSIDE (PAN) INDUCED CHANGES IN
GLOMERULAR EPITHELIAL CELL (GEC) GROWTH AND
METABOLISM: STUDIES WITH STRUCTURAL ANALOGS. B.S.
Kasinath, A.K. Singh, Rush Medical College, —
Chicago, Illinois.
The aim of this study was to evaluate the
effects of structural analogs of PAN on the PAN
induced changes in the growth of cloned GEC of the
rat and reduction in their heparan sulfate proteo-
glycan (HSPG) content. The growth of GEC was inhi-
bited by PAN in a dose dependent manner (lOng/mi
to bug/mi); at bOug/ml the cells remained at
seeding density for 7 days. This inhibition was
reversible as cell growth resumed on removal of
PAN from the media on days 1 or 2; addition of EGF
and changes in the media concentration of fetal
bovine serum were without effect. Equimolar N6-
monomethyl adenosine (N6-MMA) restored cell growth
to normal by day 7 despite continued presence of
PAN; N6—MMA was not by itself mitogenic. Other
analogs, inosine and adenosine, could reverse
growth inhibition only partially. N6-MMA also pre-
vented the reduction in HSPG content of confluent
cell layers caused by PAN (table) and minimized
Ant1HSPG * bound ng/mg (X SD)
Control 243.76 6.04
PAN 34X1OM (n4) 121.37 2.62
N6-MMA 36X10 M (n4) 252.78 7.79
PAN + N6-MMA (n=4) 258.76 10.41
(*kindly provided by Dr YS Kanwar)
the associated cell detachment. We conclude that
N6—MMA, the structural analog of PAN, abolishes
PAN induced changes in growth and HSPG content of
the GEC. The analog may Interfere with either the
cellular uptake or cellular conversion of PAN in-
to an active metabolite. The precise mechanisms
underlying these effects need to be elucidated.
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A UNIJE, PBR1½QRINE RELLFIS1UP BIIWEEN INNER
MEtUILARY Q)UECTING tUCP (IMCD) EPflUM AND
INTERSTITIAL FI)BLASTs. AN RYPLANTION FOR
INITThEEON OF JJIo-INTERSTrnAL NEROPAThY?
Aaron Knecht*, Leon G. Fine ar Jill T. Norman.
Division of Ne&ology, UClA, School of Medicine,
Los Augeles, CA 90024.
Interactions between tubular epithelium and
adjacent interstitial cells were examined in co-
cultures of (i) primary rmt1it proximal tubular
(PT) epithelial cells with cortical fibroblasts
and (ii) IMCD cells with inner nullary fibrobi-
asts. Quiescent epithelial calls were grown on
permeable filters suspended over quiescentfibroblasts for 24 hours and 35-thymidine
incorporation by fibroblasts measured. Confluent
or subuonfluent P1' cells had no mitogenic effect
on cortical fibroblasts. In contrast, IMC1) cells
stimulated t1A synthesis in subconfluent medul-
lary fibroblasts to 180%, and confluent fibro—blasts to 205% of control. This effect could be
mimicked by exogenous human IGF-I, l0 M (162%
of control), bit not by FOF or TF13. Imiminore-
active IGF—I was released into the medium by IMCDto a concentration of approximately l0 M. An
antibody to human IGF-I ccspletely inhibited the
mitcgenic effect of exogenous IGF-I bit had no
effect on IMCD-stiimflated mitogenesis in fibro—
blasts. Conclusion: IMCD cells produce a growth
factor(s) which stimulates medullary fibroblastproliferation in the absence of inflammatory
cells. This effect appears to be mediated by afactor(s) other than IGF-I; however, the pos-
sibility that the human IGF-I antibody may notblock the effect of ralEit IGF-I remains to be
clarified. 'Ibese sti.dies suggest a mechanism forinitiation of tubulo-intarstitial nethropathy.
METHYLTRANSFERASE INHIBITORS BLOCK TRANSIENTLY—
INDUCED GENE EXPRESSION IN PC—12 CELLS BY NGF BUT
NOT BY EGF. D.A. Kujubu and H.R. Herschman*. Div.
of Nephrology and Dept of Biological Chemistry,
UCLA School of Medicine, Los Angeles, CA.
The signal transduction mechanisms involved in
mediating nerve growth factor's (NGF) biological
response remain obscure. To see if protein
methylation plays a role in the NGF signalling
pathway, methyltransferase inhibitors, 5'-deoxy—
5'—methyl thioadenosine (MTA) and 5'—S—isobutyl
adenosine (SIBA), were used to study the
transcription of a family of immediate—early
response genes induced in rat pheochromocytoma
(PC—l2) cells by both epidermal growth factor (EGF)
and NGF. These genes, isolated as tetradecanoyl
phorhol acetate—inducible sequences or TIS genes,
code for transcriptional activators and include
c—fos and early growth response gene—i (egr—l).
Cells pretreated for 30 minutes with 3 mM MTA or
2 mM SIBA were unable to induce TIS gene mRNA in
response to NGF but could induce ITS gene mRNA in
response to EGF. This correlated with prevention
of NGF—induced neurite outgrowth. Control cells,
without pretreatment, could respond to both EGF
and NGF with TIS gene mRNA expression and
demonstrate NGF—inducible differentiation.
Conclusion: Protein methylation plays a crucial
role in the NGF signal transduction pathway but not
in the EGF pathway.
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1YSICAL ASSOCI1TION OF PD3F RECEPIOR (PDF R)
WITH fHCISPHOLtPSE C (PLC) FREDICIS flF—
MEDINTED INQSIOL TE PR)WCTICH.
Eurniian* ard TO Deniel. Nephrolcgy Division,
Vanderbilt University, Nashville, 'IN
The mechaniss coopling PCGF receptor ligara1
binding with PLC-siated inositol hosgiate
generation remains poorly defineS. We have
recently shcn that P1F R rhysically
associates with PLC in a stable ccatplex upon
binding of PIXF to receptor (PNAS, in press).
We now ask whether ysical association of PLC
and PDF R cx)rrelates with PDF receptor—coupled
inositol thosg*iate generation.
PIF (BB isoform) binding to .L8 c/3T3 cell
surface PIXF receptors is reversible with acid
wash at 4 'C, a temperature that prevents
internalization of baird PtXF. Cenpared to
fira3ings frcaa cells stimulated with RF at 4 'C
and washed with glycine b.iffer at %t7 .4, acid
wash (pH4 .0) removal of cell surface receptor
baird PlF: 1) abrtates recovery of PLC
activity (liberating Ins(l,4,5)P3 frcea 3}I—PIP2
substrate) ccprecipitating with PI)3F R
antibodies, 2) reverses ccprecipitation of PDF
R tyrosine kinase activity with PLC monoclonal
antibodies, and 3) blocks PtXF-mediated
increases in inositol xsphate production upon
rewarinirq to 37 'C. Although ortho—vanadate, a
protein tyrosine osA,atase inhibitor, inhibits
tyrosine deçdtosozylation of PtGF R
acccarpanying acid wash, vanadate does not alter
acid wash effects upon PDF R-PLC association
or inositol osate generation.
These findings suggest PDF R-PIC
association may be required for PEXF-mediated
inositol gosiate production.
CYTOPLASMIC ALKALINIZATION AND INCREASED
NA/H EXCHANGE IS NOT A PREREQUISITE FOR
RAPID PROLIFERATION IN PROXIMAL TUBULAR
CELLS (PTC). Stefan H. Larsson* and Anita Aperia.
Dept. of Pediatrics, S:t GOran's Children's Hospital,
Karolinska Institute, Stockholm, SWEDEN.
This study was designed to test the concept that
cytoplasmic alkalinization is a prerequisite for a high rate
of mitosis (Pouyssegur-84). PTC in short term primary
culture (48h) grew in colonies and two groups of cells
were distinguished confluent/central (C) and subconfluent
/peripheral cells (P). The proliferativ rate was
determined as labelling index (LI) after H-thymidine
autoradiography, single cell pHi by BCECF quantitative
fluorescence microscopy and the capacity of Na7H+_
exchange as the rate of amiloride sensitive pHi-recovery
from an NH4CI-induced acid load (d(pHi)/dt). The
experiments were performed in the presence of HC03
(24mM) and FBS (10%).
In C cells LI was 2.2±0.3%. LI was significantly
higher in P than in C cells (2.5±0.4 fold). The rapidly
growing P cells did however have a significantly lower
pHi than the growth retarded C cells (7.25±0.02 vs 7.30±
0.01,p<O.O5). The rate of Na/H exchange was also
significantly lower in P than in C cells ( pHi/min=
0.14±0.05 vs 0.42± 0.09,p<0.05). P and C cells have the
same high buffert capacity (B). In C cells LI, pHi and 13
are well compatible with values from in vivo
determinations. The rate of recovery in C cells is
markedly higher than what has previously been found in
renal epithelial cell-lines.
In conclusion: Low cell density enhances the proliferation
of PT cells but this growth stimulation is not associated
with an enhanced activity of the Na/H—exchanger nor
an alkaline cytoplasm.
OVERACTIVITY OF Nt/H+ANTI1ORT AND ENHANCED CELL
GROWTH IN FIBROBLASTS OF TYPE 1(INSULIN—DEPENDENT)
DIABETICS WITH NEPHROPATHY. L.K.Li*,R.Trevisan*,
J,D.Walker*and G.C.Viberti*.(intr.by Nick Zere—
gos).UIIM,Guy's Hospital, London, UK.
Type 1(insulin—dependent)diabetics with nephro
pathy exhibit an overactivity of red blood cell
Nt/Li+countertransport,a system believed to be a
mode of operation of the ubiquitous physiological
N4F/H+antiport. Na1/H+antiport regulates physiologi
cal functions such as sodium reabsorption in the
kidney and cell growth which could be implicated
in the genesis of diabetic nephropathy. To explo-
re the possible reasons for the susceptibilit to
kidney disease in diabetes we determined Na+/H an—
tiport activity(by initial rate of amiloride—sen—
sitive 22Na uptake after intracellular acid loa-
ding) ,DNA synthesis and cell growth(by serum—sti-
mulated 24hr 3}l—thymidine incorporation)in aerial
ly passed, cultured skin fibroblasts from Type 1
(insulin—dependent)diabetics with and without ne—
phropathy.Fibroblssts from diabetics with nephro—
pathy had significantly higher Nt/H+antiport actl
vity compared to fibroblasts of patients without
nephropathy(2.23±O.6 vs 0.74±0.11 nmol Na/mg pro—
teinfmin;p<O.O1; n=18) .Seruis—stimulated thymidine
uptake (expressed as percentage of thymidine incor
poration in the absen? f serum)wsa higher in
broblasts with high Na/H antiport activity obtai-
ned from nephropathic patients(183±221 vs 109±75;
p<O.OS). Enhanced Ná/H antiport activity and cell
growth in fibroblasts ol nephropathic diabetics
could represent an Intrinsic difference in cell
function that may contribute to the physiological
and morphological disturbances of diabetic nephro
pathy.
ATRIAL NATRIURETIC PEPTIDE (ANP) INHIBITS A CATION
CHANNEL IN THE INNER I4EDULLttRY COLLECTING DUCT
(IMCD) BY ACTIVATING CYCLIC G14P—DEPEHDENT PROTEIN
KINASE (cGMP-KINASE). D. Light*, J. Corbin* and B.
Stanton. Dept. of Physiol., Dartmouth Med. Sch.,
Hanover, NH and Dept. Mol. Physiol. and Biophys.,
Vanderbilt U., Nashville, TN.
Previously we showed that AN?, via its second
messenger cGMP, inhibits a cation channel in the
apical mesibrane of rat IHCD cells, and thereby
reduces Na absorption (Light et al., Science
243:383, 1989). We now examine whether cGMP inhi-
bits the channel directly and by activating cGMP-
kinase. Patch clamp studies were conducted on
inside-out patches of apical membranes of IMCD
cells in primary culture. cGMP (1O- H) reduced
the single channel open probability (P0) by 38%
(Ki=7.6 pM). cGHP (10 M) decreased the P0 in
the absence of Mg2 (EDTA) and in the presence of
N—[2— (methylamino) ethyl]—5—isoquinolinesulfOfl—
aside (H8, l0 M), an inhibitor of cGMP-kinase.
These results suggest that CGMP inhibits the chan-
nel by a kinase-independent mechanism. Exogenous
cGMP—kinase (10' H) decreased the P0 by 97%.
Inhibition by cGMP-kinase required cGMP, ATP and
Mg, and was reversed by 118. 1-N2-phenyletheno-
cGMP (lO 14), a specific activator of cGMP-
kinase, inhibited the channel in cell-attached
patches. This was reversed by 118, indicating that
endogenous cGMP-kinase regulates the cation chan-
nel. cGMP-kinase had no effect in the presence of
GTPYS, an agent that blocks phosphorylation of G
proteins. Conclusion: cGMP inhibits the cation
channel and thereby IMCD sodium absorption by:
(1) a phosphorylation independent mechanism and
(2) a phosphorylation dependent mechanism invol-
ving cGMP-kinase and a G protein.
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REW.L NERVIL5 MEDIATE EARLY INCREASE IN Na/Htirro c'rivrri' FDIlWGuwciY.
14. Mackovic-Basic*, It and I. Furtz.
Division of Newology, UCLA School of Medicine,
Los Angeles, CA.
Na/1f' exchange in the rat proximal tubule
brush border menbrane increases within 5 minutes
following tra].ateral unineçbrectauy. The seth—
anism of the increased antiport activity is
unthown. The present sttz5y was perfonsd to
determine whether altered renal synpathe.tic nerve
outflow to the contralateral kidney sediates the
early increase in Na/H antiport activity.Me/E4 exchange was measured in brush border
vesicles with acridine orange. 15 minutes follow-
irq uninerectany, contralateral Na+/H F antiport
activity was 27% greater than control, p < 0.05.
P.euoval of the contralateral renal nerve prior to
unineç*srectany abolished the increase in +/ff
activity: 1.66 0.23 fluorescent units (FtJ)/min
vs 1.64 0.23 lU/sin, p = NE. Sham denervectceyfailed to inhibit the increase. 10S1 i.v.
prazosin (a1 izthibitor) abolished the increase in
contralateral kidney Na/H activity following
uninerhrectciny. Ipsilateral renal denervation
without nephrectany caused an increase in
oontralateral Me+/H1. activity, 2.09 0.18 PU/sin
vs 1.70 0.16 PU/sin, p < 0.05. Sham denervec-
tony was without effect. l0M prazosin prevented
the increase in contralateral kidney antiport
activity following ipsilateral renal denervation.Onclti: 1) Ipsilateral renal denervation is
the mechanism underlying the early increase in
contralateral kidney Na/& exchange following
unineg*irectasy. 2) The increased antiport
activity requires intact coritralateral renal
innervation and is mediated by the a1 receptor.
GPCWIH FAC'IOR INDUCED TYPDSINE PHOSPHORYLATION OF
PEOSPHOLIPASE C—? (PlC—?). Ben L. Mergolis. Asher
Zilberstein, * & Joseph Schlessinger*. Rorer
Biotechnology, Inc., King of Prussia, PA.
Growth factors are known to stimulate
phospholipase activity, but the nechanism remains
unknown. Utilizing imunoblotting, we have shown
that Epidernial Growth Factor (EGF) stimulates
tyrosine phosphorylation of PlC-? in NIH 3T3
cells transfected with wild type EGF-Receptor
(EGFR) (Cell 57:1101,1989). We also find that
Platelet Derived Growth Factor (PDGF) but not EGF
is able to stisaslate tyrosine phosphorylation of
PLC-? in rat glonwrular masangial cells. In cells
that overexpress EGFR, PLC-? and EGFR are
colinnunoprecipitated indicating that these
cellular proteins are physically associated.
Further investigation into the factors that
control this association reveals that the
association is enhanced by EGF. The ability of
EGF to increase association of EGFR and PLC-? is
dependent upon receptor kinase activity and does
not occur in cells transfected with mutated
kinase negative EGFR. PDGF phosphorylation of
PLC-? does not enhance the association of PIC—y
with EGFR indicating that PLC-? phosphorylation
does not increase the association. In fact, it
appears that the majority of PLC-? associated
with EGFR is non—tyrosine phosphorylated. In
contrast, when EGFR is allowed to undergo
autophosphorylation in vitro its affinity for
PLC-? is markedly increased. These results
denonstrate that growth factors stimulate
phosphorylation of PLC-)' and suggest that the
association of PLC—? with EGFR represents a
transient substrate—enzyne interaction nodulated
by EGFR autcphosphorylation.
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A NEWMETHOD FOR GROWING AND MAINTAINING
HUMAN RENAL EPITHELIAL CELLS IN CULTURE.
Martin Mputner* and David D.L. Woo*, (intr, by I.
Kurtz). Division of Nephrology, UCLA, School of
Medicine, Los Angeles, CA.
The kidney parenchyma of patients with autosomal
dominant polycystic disease (ADPKD) has large
numbers of fluid filled cysts. These cysts develop
from progressively enlarging kidney tubules. Thebiochemical and genetic basis of the patbogenesis
of ADPKD are current unknown and probably involve
defects in the tubular epithelium or the underlying
mesenchyme or both. Molecular analyses of pure
cultures of each cell type will provide insight into
the genetic basis of the defect. However, in most
serum containing and serum free media, primary
cultures of human epithelial cells are often
contaminated with and eventually overgrown byfibroblasts. We have designed and successfully used
a serum free medium to specifically establish
primary epithelial cells from both normal and
polycystic human kidney. This medium does not
support the growth of fibroblasts. This medium has
a single modification of the 199 medium: the
essential amino acid L-valine normally present is
replaced with 1.0mM D.valine. In use the medium was
alto supplemented with 5nM EGF, luM insulin and
100aM transferrin. The selection for epithelial
cells and inhibition of fibroblast growth is due to
the exclusive presence of the enzyme b-amino acid
oxidase (EC 1.4.3.3.) in mammalian renal tubular
epitbelium but not in fibroblasts (Gilbert and
Migeon, Cell, 5:11-17,1975). In addition, the use
of serum free medium avoided the potent growthinhibitory effects of Transforming Growth Factor-beta (TGF-B) on epithelial cells and the growth
promoting effects of Platelet derived Growth Factor
and TGF-B on fibroblasts. Both normal and ADPKD
cells can be propagated for up to eight passages at
a subculture ratio of 1:3.
1,25-(OH)2 VITAMIN D3: A POTENT GROWTH
FACTOR IN VASCULAR SMOOTh MUSCLE CELLS.
LMitsuhashi*a R. C. Morris, Jr., R.H. Weiss*, and H. E.
Ives. Div. Neph., GCRC, and CVRI, Univ. of Calif., SF
1,25.(OH)2 vitamin D3 (1,25 D) has recently been
found to alter proliferation of several novel target cells. To
determine whether there is a role for 1,25 D in proliferation
of vascular smooth muscle cells (VSM), we first demonstrat-
ed 1,25 D receptors in fresh rabbit aortic tissue and in cul-
tured rat VSM by showing that nuclear extracts from both
sources exhibit specific binding of [3H]-l,25 D with the same
sedimentation coefficient as 1,25 D receptors from HL-60
cells. We then measured [3H]-thymidine incorporation after
addition of 1,25 D, thrombin, or PDGF to cultured YSM.
Cells were incubated in serum-free medium for 5 days to
achieve quiescence, and then with agonists for 30h. Fold
increases in thymidine incorporation observed in the presence
and absence of 1,25 D were:
1,25D (lOnM) (-) (-t-)
Control 1 25
Thrombin (0.4 U/mi) 31 120
PDGF (10 ag/mI) 30 46
Alone, 1,25 D increased [3H1.thymidine incorpora-
tion as much as either thrombin or PDGF alone. Further-
more, 1,25 D and thrombin synergistically increased DNA
synthesis. This synergism was not seen with PDGF. 1,25 D
also induced transcription of c-myc RNA by greater than 2
fold after 4 hr. incubation. Thus, 1,25 D has receptors in
VSM, is a potent growth factor in this cell, and specifically
potentiates DNA synthesis induced by thrombin. Since
vascular endothelial cells make 1,25-b, this hormone may
participate in the cellular hypertrophy associated with hyper-
tension or other vascular diseases.
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PISAIORY RE2IAL }WPERP)PHY IS SUSTAINED BYTRNSIPIL MDSE.
Jill T. Norman, Dorothy N. Hardy* ar Leon G.
Fine. Division of Nephrology, UCLA, School of
l4edicine, Los Angeles, CA 90024.
Cranpensatory renal hypertrcy is character-
ised by an increase in cell protein content. One
mechanism to accoont for the elevated protein
levels is an increase SRNA for translation via
either an increase in the rate of nRNA transcrip-
tion or an increase in the stability of mRNAs
transcribed at a constant rate. To determine
whether altered nNA metabolism plays a reula-
tory role in sustaining the hypertrcçhiad state,
transcription rates aM steady—state mRNA levels
of a variety of genes were examined in kidneys
fran uni.nephrectanized aM sham—operated mice.
For transcription studies nuclei were prepared
fran whole kidneys immediately after sacrifice
aM incorporation of 32p..jpp into pA was
measured in starxard nuclear ron—on assays.
Nascent transcripts labelled with 32P were
hybridised to blots of linearized, cloned ctNAs.
Steady-state levels of mPNAS were measured by
staudard Northern analysis of whole kidney total
RNA. No changes were seen in the steady-state
levels of inRNAs for -actin, NaiCXFPase (a aM
sub.inits), ADP—M'P translocase, ornithine de—
carboxylase, aM two anhtgen-iMuced proteins
fran 30 minutes to 10 days pcst—nephrectcaiy. The
rate of transcription was also unaltered over the
same time period. Corslusion: Neither an
increase in the rate of mENA transcription nor an
accuni.lation of mRNAs is responsible for the
increase in cellular protein content in hyper-
trophy. Thus, the hypertrophied state nust be
sustained by post—transcriptional mechanisms.
ANALYSIS OF INSULIN AND INSULIN-LIKE
GROWTH FACTOR-I BINDING TO MESANGIAL
CELLS DERIVED FROM DIABETIC MICE 8.5.
Oemar*, S.A.Rosenzweig*, A. Bedell*, B.M. Kacinski*,
H.G. Foellmer*. (intr. by P. Aronson). Yale University
School of Medicine, New Haven, Connecticut.
We have investigated insulin and insulin-like
growth factor-I (IGF-I) binding in mesangial cells
(MC'S) derived from diabetic mice (db/db)and control
mice (db/m-). No detectable 1I-insulin binding was
found using in vitro insulin binding assays on intact
MC's derived from db/db and db/m- mice. In contrast,
12514GF4 bound with high affinity to receptors on
both lines of MC's. This binding was blocked
completely by adding 0.1 mM unlabeled IGF-I, but
was blocked only 30 % by 1 mM insulin. The lack of
cell surface insulin receptor expression by MC's was
confirmed by the inability to immunoblot insulin
receptor alpha-subunits with a site-specific antibody.
IGF-I receptor alpha-subunits (137 kDa) were affinity
labeled on both MCs. Immunoblot analysis of MC
membranes with a site-specific antibody to the IGF-I
receptor (alpha-subunit) indicated that the diabetic
cells express more receptor protein than their non
diabetic controls. IGF-I stimulated the rapid
phosphorylation of a 185 kDa protein in intact MCs
as determined by immunobloting with anti-
phosphotyramine antibodies. These data provide
strong evidence of a regulatory role for IGF-I in
mesangial cell function.
TEMPERATURE INACTIVATION OF THE SV4O SI.
MIAN VIRUS GENOME RESTORES RESPONSE TO
VASOPRESSIN (dDAVP) IN A TRANSFORMED TUBU.
LAR CELL LINE.D. Prié P. Roncd', M. Genitea B.
Baudouin' S. Estradd P. Verroust R. Cassingen'and A.
Vandewalle (intr. by T. Anagnostopoulos) INSERM U64,
U246 and CNRS ER 278 Paris, France.
Previous studies from our laboratory have shown that rabbit
cortical cells(RCC) lines can be established by SV 40 infec-
tion at the cost of some degree of dedifferentiation. To fur.
ther analyze this process, we infected RCC with the tempera.
tare sensitive strain SV4O ts A58. At 33°C, a temperature
permissive for SV4O genome activation, all cells expressed
large T antigen. Cellular cAMP was increased 6.10 fold in
resppnse to isoproterenol (ISO, J0-6M) and forskolin (FK,
l0'M) in the presence of l04M IBMX. Shifting of the
cells to 39.5°C (a restrictive temperature), was associated
with arrest of cell growth, reduced thymidine and leucine in-
corporation (31 and 28% of 33°C values), enhanced respon-
se t ISO and FK and appearance of high sensitivity to
10- 'M dDAVP (basal: 18 2, ISO: 336 75, 4DAVP:
317 93, FK:2l1 68 pmol cAMP .7min1. lO cells1,
n—4), whereas the cells remained unresponsive to parathor-
mone and calcitonin. A similar response to both dDAVP and
ISO was observed on six individual clones; responses were
not additive. Desensitization of the dDAVP response (de.
crease by 44%, n3) was observed after 60 mm. exposure
to 10- M dDAVP. Benzyl alcohol (40mM) and pertusss
toxin (0.5 i.tg/ml, 2 hours) were unable to restore response
to dDAVP at 33°C suggesting that the temperature shift did
not act by increasing membrane fluidity or modifying the
transduction machinery. In conclusion, i) the pattern of res.
ponse of tsA58 infected RCC at the restrictive temperature
ressembles that of collecting tubule cells; ii) abrogation of the
dDAVP response at the permissive temperature seems to be
related to a repressive effect of SV4O on membrane expres.
sion of dDAVP receptors as suggested by binding studies.
NEUTRALIZATION OF RAT MESANGIAL CELL (RMC)
POLYANION BY POLY-L-LYSINE (PL) IS
ASSOCIATED WITH ENHANCED PROLIFERATION.
Paolo Menè5, and Glulio A.
Cinotti . Dept. of Medicine, Div. of Nephrology,
University of Rome, Rome, Italy.
Altered biosynthetic activity, increased cell
proliferation and loss of fixed anionic structures
are prominent features of a number of glomerular
diseases. We have previously shown that both
murine giomeruiar epithelial and mesangial cells
in culture react to cell surface negative charges
neutralization by increasing prostanoid (PG)
synthesis (Kidney Int. 32:57,1987; 35:812,1989). In
order to investigate whether alterations of the
glomerular cell polyanion could also promote cellproliferation, we studied the effect of the
polycation, PL, on DNA synthesis and cell division
in confluent RMC monolayers. After 1-hr
incubation with PL, quiescent RMC were washed
and pulsed with [3H]—thymidine ((3H]—TdR) for 48
h in the absence of serum. A 36.8±9.% and
99.8±3.0% (mean±SD of n=22) elevation in [ H)—TdR
incorporation above basal occurred at PL 1 and
2.5 pg/mI, respectively. Corresponding 33±12.2%
and 67.9±17.0% increments of cell counts were also
observed. Higher doses of PL, i.e, 5 and 10
pg/mI, were cytotoxic. A 96.8±1.4% inhibition of
PL—stimulated mesangial celi cyclooxygenase
activity by fenoprofen, 10 pg/mI, did not affect
poiycation-induced mltogenesis. The polyanion,
heparin (5 U/mi), prevented both growth
stimulatory effect and cell toxicity of PL. Our
data indicate that, in addition to PG synthesis,
neutralization of anionic charges also promotes
RMC proliferation. The two biologic affects seem
to be independent from one another.
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THE CLONED HUMAN 5-HT1A RECEPTOR EXPRESSED IN
HELA CELLS STIMULATES SODIUM-DEPENDENT PHOS-
PHATE TRANSPORT (SDPT) via PROTEIN KINASE C(PKC). J Raymond. A Fargin*, JP Middleton*, J Grsff,
DM Haupt5,MGCaron, RJ Lefkowltz*, and VWDennis. Duke and
VeteransAdministration MedicalCenters, Durham, NC,27710.
There is considerable controversy regarding the nature ofthe second
messenger system of the 5-HT1A receptor. Having cloned the human
receptor (Nature 335:358,1988), we determined its secondmessenger
linkages after stable expression in HeLa cells. The receptor 1) did not
stimulate adenylyl cyclase (AC), 2) inhibited forskolin-stimulated AC( 90%; ICy. 20 nM for 5-HI), and 3) weakly stimulated phospha-
tidylinositol (P1) hydrolysis, measured by fluorescence and by
myo-[3H]-lnositol turnover (50-100% increase; EC50'. 1 tM for 5-
Hi). All effectsweremimicked by the 5-HTIA agonist 8-OH-DPAT,
blocked by the antagonists methiothepin and spiperone. blocked by
preincubation with pertussis toxin (1C5o' 10 nghssl x 4 hr), and were
not present in non-transfected cells.
To test potential roles for the previously unsuspected P1 pathway, we
studied effects of receptor stimulation on SDPT. Basal SDPT was
saturable. >90% sodium-dependent, with Vmax= 424± 0.24 nmol/mg
proti'3 mm and Km 0.42 mM phosphate. 5-fiT stimulated SDPT
(ECso.- 1 pM) by increasing Vmax to 6.07± 0.86 within minutes in a
pertussis toxin-sensitive manner (IC5o'. 10 ng/ml x 4 hr); Km was
unchanged. This effect is not secondary to inhibition of AC because 5-
Hi stimulated SDPT 21% despite the presence of 100 pM 8-Br-cAMP,
(which arts at S site distal to AC, and decreases SDPT 35% by PKA
activation). It is not secondary to InsP3-mediated Ca2 release because
ionophores (ionomycin & A23187), & the potent Ca2 mobilizer thap-
sigargin do not stimulate basal SDPT. Rather, DAG-induced stimula-
tion of PKC is responsible because 1) phorbols and DAG analogs stim-
ulate SDPT'- 25-30%, 2) 5-Hi activates PKC as assessed by whole cell
phosphomylation, 2-D electrophoresis and measurement of 32p1 incjr-
poration into the MARCKS (inyristoylated alsnine-tich-kinase sub-
strata) phosphoprotein, 3) PKC depletion by overnight treatment with
10 pM PMA markedly attenuates the stimulation of SDPT by 5-Hi.
These findings demonstrate that 2) the cloned 5-HT1A receptor is
linked to multiple second messenger pathways through a pertussis
toxin-sensitive 0 protein(s) in }leLa cells and 2) the weak stimulation
of P1 hydrolysis may play a role in the regulation of cellular transport.
This is the first demonstration of a physiological effect mediated by an
"accessory' signaling pathway ins cloned G protein-coupled receptor.
REGULATION OF PHOSPHOLIPASE C(PLC) ACTIVITY VIA
P —PURINERGIC RECEPTOR BY GTP—BINDING PROTEIN A1ID
PROTEIN KINASE C(PKC).
H. Sakamoto°, F. Murakami5, T Tamura*, C.R.
Fiiburn*, end B, Sacktor (intr. by F. Maruino).
GRC, NIA, NIH, Baltimore, MD.
We have observed that purine nucleotides
stimulate the production of inoaitltriaphosphate and elicit a mobilization of Ca
via P2—receptor in cultured opossum kidney (OK)
celia, which has properties of proximal tubule
(Kidney mt. 35:182,1989). To evaluate the role
of G protein and P1CC in this signal transduction,
we examined the effect of pertuasis toxin (PT),
cholera toxin, an phorbol ester (PMA) on
cytosolic Ca + ([Ca )i), and PEG translocation
by ATP. ATP dose—dependently increased both
(Ca ]1. and trans],ocation of PEG (maximum 3—fold
increase at 104M), which were monitored by
fluorescent indicator Indo—1 and the ratio
(membrane activity/membrane + soluble activity),
respectiVely. Preincubation of the cells with PT
(—.OOng/ml, 7hr) inhibited this increase in(Ca ]i by 30%, but cholera toxin did not. PT
catalyzed ADP—ribosylation of two proteins of
molecular weight 40 and 41 KDa identified by 5DB—
PAGE autoradiography. Pretreatment of the cells
with PM&t (1.OnM—) also dose— and time—dependently
inhibited increase in (Ca ]i by ATP in bo
presnce
and absence of extracellular Ca
((Ca F]o). PMA pe se dose—dependently elicited
increase in [Ca ]i, and this effect was
abolished in the absence of [Ca2)o. These
findings suggest that ATP—stimulated PLC activity
is 1) transduced by PT—sensitive G proteins (40
and/or 41 KDa), and 2) is Ca2—independently
inhibited by activation of PKC in OK cells.
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ROLE OF ORNITIIINDECARBOXYLASE ( ODC
FOR PROLIFERATION OF RAT MESANGIAL CELLS
MCs). E. Schulze-Lohoff? K. Brand? H. Foes?
R. Netzker? and R. B. Sterzel, Med. Kllnlk & Inst.
Blochesnie, Univ. H riangen- NUrnberg, FRG.
To elucidate the role of polyamine metabolism
In the regulation of MC growth, we examined the
involvement of ODC, rate limiting for polyamlne
synthesis, In the mitogenesis of cultured rat MCs(passages 2-6). Resting MCs (3 days serum de-
privation ) were stimulated with 10 % FCS and
showed an Induction of ODC-activlty from not de-
tectable values in resting cells to 1= 5035 nmol
CO2/101° cellah (range 3157- 7154, n5) , i.e. 25
fold above detection limit. Maximal levels were
found 8 - 10 h after stimulation, declining to 22 -
34 % of peak levels after 24 h. 3H-TdR uptake, as
S-phase marker, peaked at 24 h. Resting MCs ex-
pressed ODC-mRNA ( Northern blot) - FCS-stimul-
ation approx. doubled ODC m-RNA expression,
which preceded the rise of ODC activity. ODC-
activation with similar kinetics but lower peak
levels was also induced by lncubating MCs with
mitogenic AVP(107 M) and PMA(10'M). In the
presence of a- difluoromethyl-ornithine (DFMO,
10 mM), an irreversible inhibitor of ODC, growth
rate of MCs at days 3, S and 7 after FCS was
greatly reduced ( by 62 - 100 Z). These effects
could be reversed by addition of putresclne( 200
pM) to the medium. The results show that mito-
gens increase modestly ODC gene expression and
very strong induction of enzyme activity In the
G1-phase of MCs, suggesting the ODC activation
Is regulated mainly at the posttranscriptlonal
level. Inhibition of ODC abolishes MC replication,
indicating the lm,portance of polyamlne synthesisfor MC proliferation.
DNA-MEDIATED GENE TRANSFER OF DOMINANT
cAMP-RESISTANCE ABOLISHES THE PTH-ASSOCIATED
DECREASE IN PHOSPHATE TRANSPORT IN THE OK
CELL LINE. lonathan H. Sega! and Allan S. Pollock, Univ.
of Calif. San Francisco and VA Med. Cntr. San Francisco,
CA.
Both cAMP-dependent and —independent mediation has
been implicated in the mechanism of parathyroid hormone(PTH) modulation of Na-P1 cotransport in renal cells,
including the OK cell line, a major model for the study of
PTH-assoclated changes in membrane transport. In order to
probe these pathways in OK cells while avoiding the
uncertainty inherent to pharmacological inhibitors, we used
DNA-mediated gene transfer to produce a relatively cAMP
resistant phenotype. A cDNA expression vector (with a co-
transfected twomarker) coding for a cAMP-resistant mutant
RI subunit of cAMP-dependent protein kinase (P1(A) was
expressed in the opossum kidney OK cell line. The predicted
mutant PKA heterotetramer should require a markedly
increased [cAMPJ for activation. Pooled G418-resistant
colonies demonstrated comparable PTH-dependent cAMP
generation as well as comparable Na-P1 transporter kinetics.
Activation of PKA isolated from these cells displayed a 1.5-2
log order increase in the cAMP concentration required for
half maximal activation of kinase activity as compared to
wild type, confirming relative phenotypic cAMP resistance.
Exposure of mutant cells to maximal PTH (100 nM) and
cAMP (1 mM) did not reduce Na-P1 cotransport while
producing >40% decrease in Na.!'1 cotransport in wild type
OK cells. Studies were performed over a prolonged period
of up toó hours of hormone exposure.
Conclusion: OK cells, differing from wild type only by
expression of a regulatory PKA mutant, display a decreased
sensitivity to cAMP activation of PKA. Since Na-P1
cotransport in phenotypic cAMP-resistant mutants failed to
respond to cAMP and PTH, it can be implied that an intact
PKA pathway is essential for PTJ{ effect on Na-P1
cotransport.
S-NITROSO-N-ACETYLPENICILLAMINE (SNAP) INHIBITS
MITOGEN -INDUCED MESANGIAL CELL PROLIFERA11ON.
Eamela buhz. Dawn Ruble,* and Leopoldo Raij. VAMC andUniv. of
Minnesota, Dept. of Medicine, Minneapolis, MN.
Endothelial cells are known to release substances, such as
platelet-derived growth factor (PI)GF) and endothelin, which stimulate
human glomerular mesangial cell (MC) proliferation. We have recently
shown that another endothelial product, endothelium-derived relaxing
factor or nitric oxsde (NO) increases cGMP levels in MC. Since other
agents which increase cGMP also inhibit cellular proliferation, we
sought to determine whetherNO would inhibit MC proliferation. MC in
culture were made quiescent and then exposed to either serum or
PDGF as mitogens for 28 hrs. MC were pulsed with 3H-thymidine for
the last 4 hrs. of this incubation. Cell.associaled counts were determined
after TCA-precipitation. In initial experiments, we added NO gas
dissolved in water to MC at various time points from 60 mm before to
60 mm after the mitogen. We found no inhibitory effect of this labile
compound. Subsequently, we tested the effect of SNAP, a compound
that releases NO slowly for up to 5 hrs in aquaeous media. 1% serum
alone caused a 4.9±.5 fold stimulation over serum-free wells. SNAP
(10-5 M) + serum = 4.51±1 fold stim; SNAP (10-4 M) + serum
=2.45±.4 fold stim; andSNAP (10-3 M) + serum =0.4±1* fold slim.
(*p<O,Ø5 vs serum alone, mean±SE, 3 exp.) SNAP had similar
inhibitory effects on PDGF-induced increases in 3H-thymidine
incorporation. To confirm that the inhibitory effect of SNAP was not
related to cell toxicity, cell counts were performed on MC in 2 cm2
wells. Mean cell no. (x l04/well) from triplicate wells is shown.
Dav4
Serum-free 8.46 9.0 9.95
1% serum 18.06 24,1 39.51
SNAP(lO3M) + serum 14.7 14.0 8.31
We conclude that SNAP can potently inhibit MC proliferation induced
by serum or PDGF and suggest that there is a critical time period in
which NO must be present in order to have an inhibitory effect. The
endothelium may play a dual role in control of MC proliferation by
release of both stimulatory and inhibitory factors.
PLATELET—DERIVED GROWTH FACTOR (PDGF) AND
EPIDERI1AL GROWTH FACTOR (EGF) CAUSE RAPID
RELEASE OF BOUND GLUCOSE 6—PHOSPHATE DEIIYDRO—
GENASE (G6PD) IN PER}IEABILIZED CELLS. RC
Stanton and LC Cantley.* Renal Div., Brigham &
Women's Hosp., and Tufts Univ., Boston, MA.
Hexose monophosphate shunt (HMP) activa-
tion is an important step in cell division,
providing ribose 5—phosphate for DNA synthesis.
We have previously shown that EGF and PDGF in-
crease activity of the rate limiting enzyme,
G6PD, within 1 mm. To determine the activa-
tion mechanism, rat renal cortical cells were
permeabilized with Streptolysin 0. Activities
of G6PD and the liMP enzyme, 6—phosphogluconate
(6PG), were measured apectrophotometrically in
supernatants from permeabilized cells. While
15.7 +1— 1.4% of total cell 6PG was measured in
supernatants from untreated, permeablized
cells, no G6PD activity was detectable. EGF
(10 nat) and PDGF (5 nat) added to intact cells,
followed by cell perrueabilization, caused
release of 11.16 +1— 1.7% and 10.0 +1— 2.16% of
total cell G6PD; with similar decreases in cell
pellet G6PD. No significant change in 6PG
release was observed. Moreover, EGF and PDGF
addition to previously permeabilized cells
caused a similar release of G6PD by 30 seconds.
Neither phorbol myristate acetate (100 nat) nor
inositol 1,4,5 trisphosphate (IP ,20 uM)
stimulated release. These resuls suggest that
ECF and PDGF release intracellularly bound G6PD
by a mechanism independent of protein kinase C
and IP . This novel action involving release of
enzymes from specific intracellular binding
sitea may be a general feature of growth factor
activation.
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IDENTIFICATION AND MOLECULAR WEIGHT DETERMINATION
OFTWO SPECIFIC ENDOTHELIN-1 (El) RECEPTORS ON RAT
MESANGIAL CELLS. Masanori Sueuira*. Rudolf M. Snajdart, Mindy
Schwartzberg*, Tadashi Inagami*, and Kamal F. Badr. Vanderbilt UnIv.
Nashville, TN.
Mesangial cell (MC) interactions with locally or systemically released
El are potentially relevant to the regulation of glomerular functions.
Cellular responses to El in rat MC include inositol phosphate turnover,
calcium release, inirseellular alkalinization. mitogenesis, and contraction,
suggesting the presence of specific receptors.
Analysis of [125I]-RT binding to cultured MC at 4'C revealed the
presence of two ET-specific binding sites with dissociation constants (1(d)
of 0.76 and 44.70 nM, and maximal binding capacity (Bmax) of
6.78x102 and 27.60x102 binding sites/cell, respectively. Binding was
maximal at 120 mm, stable for 1 hr, and selective. No competition for
binding was observed with >1000-fold concentrations of atrial natriuretic
factor, angiotensin II (A II), arginine vasopressin (AVP), nicardipine, or
nifedipine.
To further characterize these receptors, we determined their molecular
weights (MW) by cross-linking technique. Incubation of MC microsomal
fractions with [l2SI]ET followed by DSS cross-linking resulted in radio-
labelling of a number of proteins as analyzed by SDS-PAGE in the
presence of the reducing agent, -mercaptoe*hanol. Among these bands,
two, corresponding 10 MW of 58,000 and 34,000 were quenched by
unlabeled El, but not by nifedipine, nicardipine, verapamil, A II, or
AVP. The MW of the two bands replaceable by unlabeled ET are similar
to those of the and y regulatory subunits of the skeletal muscle
calcium channel (MWs 52-65 and 30-33 kD), which can be dissociated in
the presence of a strong denaturing detergent, such as SDS. Thus, to
exclude the possibility that El binds to the regulatory subunits of the
calcium channel, we solubilized the [I]-ET.bound proteins under non-
denaturing conditions using 1% digitonin and subjected the the
solubilized fractions to gel-filtration. Two distinct peaks corresponding to
[125I]-ET-bound fractions were obtained with MWs of approximately 62
and 41 Id) considerably less than those reported for the calcium channeL
Taken together, our results indicate that there are two functionally and
structurally distinct subtypes of receptors specific for El in cultured rat
MC with MWs of approximately 58,000 and 34,000, and each receptor
may exist as a single subunit form. The data also suggest that these
receptors are distinct from the voltage-dependent L-type calcium channeL
VASOPRESSIN (AVP)-STIHULATED PIIOSPHOLIPASE C
(PLC) ACTIVITY IN TIlE RAT INNER MEDULLARY
COLLECTING TUBULE (RnicT) IS MEDIATED BY THE
OXYTOCIN RECEPTOR. I. Teitelbaum, and A.
Strasheila.* Dept. Med., Univ. Colorado Sch. Med.,
Denver, CO.
The identity of the receptor that mediates
stimulation of PLC by AVP in the collecting duct
is undefined. Studies were performed in cultured
RIMCT cells employing selective V1 and V2
agonists and antagonists. While the selective V1
agonist (Ho1,Phe2,Orn8VT has no effect on PLC
over the range of 10-1 -107M, the selective V2
agonist VDAVP stimulates PLC as assessed by an
increase in 1P3 from 940±275 cpm/well, basal t9
2330±370 at 1O"M (p<.02) and 3316±378 at 109M.
Similarly, AVP (1011M)-stimulated PLC activity
(3145±141 cpm 1P3/well vs 1069±173, basal, p<.02)
is not inhibited by the V1 antagonist d(CH2)5Tyr
(Me)AVP (lO7M, 3480±311) but is eliminated by
the V2 antagonist d(CH2)5D-Tyr(Et) VAVP (10'7M;
818±173, MS vs basal). Since oxytocin (10M)
also stimulates PLC (3548±216, p<.OO1) and the V2
antagonist is a potent antagonist of the oxytocin
receptor as well, the effect of the selective
oxytocin antagonist 1(8-5-21 was examined. 1(8-5-21
(107M) has no effect on the V2 receptor as it
does not interfere with 107M AVP-stimulated cM1P
accumulation (337.4±35.6 fmol/g protein AVP vs
349.9±47.2 AVP+K8; n3, NS). Y€t, 1(8-5-21
eliminates AVP-stimulated PLC activity (3599±128
vs 647±189, p<.OO1). Similarly, V2 agonist-
stimulated PLC activity is prevented by 1(8-5-21
(2822±517 vs 354±157, p<.01). These studies
demonstrate that AVP or a V2 agonist stimulate
phosphoinositide hydrolysis in the RIMCT via
occupancy of the oxytocin receptor.
Abstracts
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LYMPHOKINES MODULATE RATHER THAN
INDUCE PROLIFERATION IN CULTURED HUMAN
MESANGIAL CELLS (H MC)
Iogigy, I Floege',J Hoppc',K Resch' (intr. by C Olbricht). Depts
Pharmacology, Nepbrology, Biochemistry, Univ. Hosp. Hannover
FRG, WUrzburg FRO
A mitogenic effect of lymphokines such as interleukin-1
(IL-i) or tumor necrosis factor (TNF) has been proposed in
rat MC. A model was therefore established in which HMC
could be reversil,ly growth arrested for >8 days in serum-free
medium without suffering obvious, irreversible functional or
morphological changes. In this model 24 h stimulation with
platelet-derived growth factor BB (PDGF-BB) induced an
increase in the 3H-thymidine incorporation rate of 277±160
(SD)(10 ng/ml) or 1037± 440 (50 ng/ml) % of medium
control. rhIL-1B, rhTNFa or rhIL-6 at various doses and
times, despite increasing cellular PGE2-release, did not induce
significant proliferation in HMC. Inhibition of PGE2-release
did not change the non-mitogenicity of L-1, TNF or IL-6.
IL-6 100 U/nil or TNF 10 njJml did not alter the mitogenic
response of HMC towards PDGF 10 ng/ml. In contrast IL-i
Sng/ml induced a delay but not augmentation of the PDOF
growth response (fi&). This delay could be reversed by the
addition of anti-IL-i but not of Diclofenac. Higher 1'NF or
IL-i doses suppressed PDGF-induced proliferation.





1618Time ftCr A,ddlOion of Stim..i.,o (h)
These findings indicate that in growth arrested HMC's
lymphokines have a growth-modulating or -suppressive rather
than mitogenic effect while PDGF is a potent mitogen.
INOSITOL TRIS AND TETRAKISPHOSPHATES
METABOLISM IN VASOPRESSIN.STIMULATED
MESANGIAL CELLS. J Vank J gfljll(intr by VW Dennis).
Duke Medical Center, Durham, NC, 27710.
Vasopressin (VP) stimulates cell contraction and prostaglandin
production in mesangial cells via V1 receptors that are coupled to
changes in phosphoinositide metabolism and cytoplasmic calcium
concentration. The presence of agonist-induced formation of higher
phosphorylated inositols such as Tnsl,3,4,6P4, Ins3,4,5,6P4 and 1P5
has not been previously described in mesangial cells. We have
previously shown in glomerular mesangial cells that vasopressin (VP)
stimulation rapidly activates a membrane associated phospholipase C
with formation of 1P3. We studied the formation and structure of the
higher inositolpolyphosphates in VP-stimulated mesangial cells,
Cells were labeled to equilibrium with 3H myoinositol for 48 hours,
stimulated for various times with VP 100 nM, acid extracted, desalted
on NH2 columns, and inositol phosphates resolved by reversed phase
ion pair }IPLC. VP produced a rapid (10 see) transient formation of
Insl,4,5P3 accompanied also by a transient formation (peak at 15 see)
of lnsl,3,4,5P4 with an EC of l0 M, Two other 1P4's were sepa-
rated in our HPLC system. One of them that co-migrated with the
1nsl,3,4,6P standard (S. Shears NIEHS) was found to be elevated up
to twofold after 5 mm of incubation. The third IP.j still unidentified
did not change with VP stimulation. Ins I.3.4P3 levels steadily
increased up to 10 fold during the firstS mis of incubation. 1P5 levels,
although higher in basal conditions did not change in the first 5 mis of
VP stimulation. Analysis of the 1P4 isomer that co-migrated with Ins
l,3,4,6P4 obtained from mesangial cells stimulated with VP revealed
that the polyol produced by periodate oxidation, borohydride reduction
and dephosphoa'ylation was 3H Inositol. This finding suggests the
presence of a precursor structure for Insl,3,4,6P4 in these cells,
In conclusion we have demonstrated 1) the presence of rapid and
transient changes in Insl,3,4,5P4 levels after VP stimulation sug-
gesting the presence of an 1P3-3 kinase in these cells and 2) that the
changes observed in the levels of Insl,3,4P3 and Insl,3,4,6P4 after VP
stimulation could be linked to the receptor regulated lP3 response by
conversion of InsI,3,4P3 to Insl,3,4,6P4 through an 1P3-6 kinase as
previously demonstrated in liver.
DIFFERENTIAL ONCOGENE EXPRESSION
DURING GROWTH INHIBITION OF VASCULAR
SMOOTH MUSCLE CELLS Robert H.yjjs and
Harlan E. Ives. Div. Neph., CVRI, Univ. of CaL, SF
We recently found that in cultured neonatal rat
vascular smooth muscle cells, phorbol myristate acetate
(PMA) blocks thrombin-induced mitogenesis, but only if
it is added several hours after thrombin. To learn more
about the mechanism of this late blockade, we examined
two growth-related genes whose expression peaks 4-8
hours after the cell is exposed to mitogen. Northern
blots of RNA from VSM cells were probed with radiola-
beled cDNA for c-myc and PDGF A chain; beta-2
microglobulin was a constitutive control. After throm-
bin addition, c-myc expression peaked at 4 hours; PDGF
A chain peaked at 8 h and persisted for 24 h. In sepa-
rate experiments, PMA was added to the culture medium
4 h after thrombin and cells where harvested 1 h (c-myc)
or 20 h (PDGF A chain) later. PMA enhanced the
thrombin-induced expression of c-myc and inhibited






We conclude that growth blockade by PMA is not
due to inhibition of c-myc expression; in fact, growth
inhibition was observed despite high levels of c-myc
mRNA. On the other hand, thrombin-induced expression
of PDGF A-chain was suppressed by PMA. This may
help explain the growth arrest caused by PMA several
hours after the initiation of mitogenesis in VSM.
ANGIOTENSIN II (A-It) INDUCES CELLULAR HYPER-
TROPHY AND ONCOGENE EXPRESSION INA MUJUNE
PROXIMAL TUBUlAR CELL LINE. fljgj( and
Eric G. Neilson, Renal Section, Univ. of Penn., Phila., PA
Chronic compensatory renal growth in adult rodents
is mainly characterized by an increase of cellular protein.
The molecular mechanisms leading to hypertropny rather
than hyperplasia are unclear. In order to establish a
single factor in Vitro model of tubular ccli hypertrophy,
cultured proximal tubular cells from SJL mice (MCT cells)
were rested in serum-free media for 72 h and subsequen
stinlated with different concentrations of A-Il (10 -
10-1 M). MCT cells exhibited ,gh affinity receptorsfor A-il (Kd = 0.74 nM). A-il (10 M) for 72 h increas-
ed total cpllular protein content (control: 166 ,j 32 ug
protein/10° cells, A-LI: 248 .j 83 ug protein/b6 cells;
p<O.05). Parallel increase of cell size was documented by
FACS analysis. Precipitable 3H-Leucine incorporation was
maximally stimulated by iO M A-il (control: 59,052
16,196 cpm, A-Il: 99,925 35,006 cpm; p.cQ.005, a — 10).
These effects were partly blocked by l0"° M Saralasin
(35 inhibition). Proliferation of MCT ceLls as measured
by H-TdR was impaired in the A-fl treated groups (con-
trol: 49,243 11,184 cpm, A-Il: 37,853 7,723 cpm; p<O.05,
n = 10). However, A-il pretreatment sensitized the cells
for subsequent proliferation induced by EOF (10 ng/ml).
A-il stimulated cells secreted significantly more coliggen
type IV than controls (control: 493 j 74 ng/ml, 1O M
A-fl: 720 109 ng/ml; p<O.OOl, n — 11). In contrast,
there was no change in collagen type I secretion, Com-
pared to quieqent cells, preliminary Northern-blots re-
vealed that l0° M A-il induces the expression of c-myc
and c-fos oncogenes after 30 min.
Our results indicate that A II stimulated MCF cells
represent an in vitro model of isolated tubular cell hyper.
trophy, and can be used to further study the molecular
mechanisms of these events,
IN VITRO REGULATION OF COLONY STIMULATING FACTOR
(CSF) GENES BY INTERLEUKIN-l AND TUMOR NECROSIS
FACTOR (TNF) IN HUMAN MESANGIAL CELLS (MCs).
ZQ±., S. Bettoni*, M.L. Tini*, N.E. Abboud. G.
Remuzzi* and A. Rambaldi* (iritr. by G.A. Andres)
Mario Negri Inst. ,Bergamo,Italy and V.A.
Med.Ctr. ,Case Western Reserve U. Cleveland, Ohio.
CSFs are soluble mediators produced by
activated T lymphocytes, m000cyte-macrophages,
endotholial cells and Libroblasts. CSF5 exert
many biological effects on granulocytes and
macrophages which can contribute to the mechanism
of tissue damage. To clarify the role of MCs in
the recruitment of inflazunatory cells within the
glomeruli we investigated the ability of cultured
human MCs to secrete CSFB and other lymphokines.
Total cellular RNA was isolated from both resting
and activated MCs and probed with specific cDNA5.
Unstimulated MCs express specific eRNA 'rily for
M'CSF. When exposed for 6 h to 10 ng/ml of
hr-IL-lhigh levels of GM-CSF, IL-1 ad IL-6
transcription were found. The transcription of
TNFU and G-CSF was unaffected or only weakly
modified by IL'1. By nuclear run-on experiments
it seems likely that most of the IL'l dependent
accumulation of GM-CSF mRNA within MC5 is
mediated by transcriptional mechanisms.For GN-CSF
and IL-6 the gene activation was followe by the
synthesis of biologically active proteins, When
tiCs were exposed to TNFU, only the gene for IL-1
was found activated. These data suggest the
potential role of MC5 as active producers of
cytokines relevant for cell activation and
infiltration within inflammated glomeruli. The
different pattern of gene activation observed
with IL-l and TNFa can argue for the existence
of different and selective pathways of MC
activation.
PARATHYROID HORMONE ACTIVATES APICAL MEMBRANE
CALCIUM CHANNELS IN CULTURED DISTAL KIDNEY CELLS.
Brian J. Bacakai° andPeter A. Friedman, Thayer School of Engineering,
Dartmouth College and Dartmouth Medical School, Dept. of Phar-
macology andToxicology, Hanover,NewHampshire.
Parathyroid honnone (FF11) increases cellular calciumabsorption in
cortical thick ascending limbs (CAL) and distal convoluted tubules
(DCT). To identify the mechanism of apical calcium entry,
PTH-sensitive cells from these nephron sites were isolated from mouse
kidneys using a double antibody technique and grown in culture.
Intracellular calcium ([Ca2+J) was measured at 23-25°C with Furs2.
bPTH[1-34] (10 nM) led to a slow (15 mm onset, 30 mm maximum)
increase in [Ca2+j, from resting levels of 80 nM to sustained values of
250 nM. The PTH effect on [Ca2] was abolished in the absence of
extracellular calcium. Addition of BAY K 8644 (50 tM) after the
FF11-induced increase in [Ca2]1 reached steady-state levels resulted in an
immediate additional rise in [Ca2]j to 750 nM. BAY K 8644
treatment alone had no effect on [Ca2+]1. Addition of PTH following
BAY K 8644 increased [Ca2+]j to maximal levels with a latency of 15
mm. Nifedipine (50 rM) blocked the PTH stimulation of ECa2]1.
Equimolar replacement of nifedipine with BAY K 8644 increased [Ca2+]
with no delay. To determine if vesicle exocytosis is responsible for the
insertion of calcium channels, sub-apical vesicles were loaded with
acridine orange. PTH caused a time-dependent decline in the number of
labeled vesides. The decrease in acndine fluorescence followeda similar
time-course as the FF11-induced increase in [Ca2'-]. Acridine fluorescence
was virtually unchanged with time in the absence of PTH. PTH also
stimulated the release of FITC.conjugated horseradish peroxidase into
exlsaceflular fluid from pee-loaded cells. After30 nun, the fluorescence of
extracellular medium increased from 49±9 to 80±5 fluorescence units
(P < 0.01). Mlcrotubules may be involved in the delivery of these
vesicles since colchicine (1 sM) abolished the effects of P'I'H and of
PTH + BAYK 8644 onECa2]. We conclude: 1) FF11 increases (Ca2+]1
in targetdistal kidney cells; 2) the increase in [Ca2+] represents an influx
of extracellular calcium; 3) FF11-stimulated [Ca2+]j is mediated by
dihydropynidine-sensitive apical calcium channels; and, 4) these calcium
channels appear to be stored in sub-apical vesicles.
VASOPRESSIN (AVP) STIMULATION OF
PHOSPHATIDYLINOSITOL (P1) HYDROLYSIS AND CALCIUM
CHANNEL ACTIVATION IN RAT MEDULLARY INTERSTITIAL
CELLS (RHIC). S. Barnett, M.S. Goligorsky, E.P.
Nord and L.S. Ranrsammy.* Division of Nephrology,
School of Medicine, SUNY at Stony Brook, NY.
It has previously been demonstrated that
R)IIC's possess receptors for AVP and synthesize
prostaglandins. The AVP-activated signal
transduction mechanism in RMIC's is poorly
understood. Cells were labeled with (3H]-
myoinositol for 72 hrs and P1 hydrolysis assessed
by column chromatography. AVP (lO-8M) stimulated[H}-inositolphosphate (IP) accumulation (2 mm)from 1696 to 2534 cpms/lOO ug protein, and 1P3
from 201 to 261 cpms/100 ug protein (n—8,
p<O.05). To test whether AVP transiently
increased [Cap' ] , FURA-2 loaded cells were
studied microfluorometrically. AVE promoted a
rapid increase in [Cap] from 69 to 211 nM (n—3)
which in the absence of extracellular Ca2+
returned to baseline within 1 mm. In a Ca2+.
replete solution a second, sustained elevation in
[Ca2+] was observed (n—3). To determine whether
AVP activated protein kinase C (PKC), i.e.
translocation from cytosol to membrane, enzyme
activities were monitored by histone-I
phosphorylation. AVP decreased cytosolic PKC from
73 to 58 pmol P/100 ug protein with a concomitant
increase in membrane bound PKC from 11 to 15 pmol
P/100 ug protein (n—6, p<O.O5). Copclusions: 1.
Parallel augmentation of 1P3, lCaf' ) and PKC
activity demonstrates AVP activation of the P1
pathway. 2. A receptor linked Ca2+ channel exists
which augments the Ca2+elevating effect of AVP.
ROLE OF Ca2 CHANNELS IN THE REGULATION OF
ALDOSTERONE SECRETION. P.O. Barrett, C.M. Isales°, R.T.
McCarthy°. Vale. Sch. Med., Depts Med. & Cell Blo., New Haven,
CT.
Aldosterone secretion from adrenal glomerulosa cells (AG)
depends upon extracellular Ca2 and is stimulated by agonists
(ACTH, K+, Ang II) which have in common the ability to enhance
Ca2 influx. We examined the relationship between Ca2 channel
activity, intracellular Ca2 ((Ca2i). and steroidogenesis in K-
stimulated AG cells, using whole-cell patch clamp, aequorin
measurements of (Ca2+Ji, and AlA measurements of secretion.
Raising K from 3.5 to 10 mM resulted in a maximal 25-fold
increase in the rate of aldosterone secretion at 10 mM K+ (,,.
61 .BmV) which corresponded to the near peak (99.1%) of the
predicted T-type Ca2 -channel steady-state current (-60.7 my).
As K was raised further, the secretory rate dectned to a minimum
value (0.377 .014 of 10K, p<.05) at 20 mM K Consistent with
voltage-dependent 1-channel inactivation. Although further
depolarization to 60 mM K (—-23.6 my) reduced the predicted T-
channel current to 17% of T-max, secretion was not inhibited
further but rose again at 30 mM K' to 0.667 .005 of 10K.
Secretion remained elevated from 30-60 mM K (—.39.8 to -23.6
my) overlapping the peak of the predicted steady-state current
through L-type Ca2" channels (-25.9 my). Consistent with
mediation by different Ca2 channel types. 60 K secretion was
inhibited by nimodipine at I nM (0.82 .02 ) while 8 K secretion
was not (1.02 .05). Although sequential isoosmotic K" (5-60
mM) additions induced repetitive increases in [Ca2'i,. at 37°C
these changes were transient and were not accompanied by an
increase in the plateau value of luminescence
We conclude that although the steady state current
through each channel type changes with voltage, both T&L
currents cqn support secretion and can account for the biphasic
depende ..e of the aldosterone secretory rate on potassium.
However, sustained changes in steady-state channel current do
not induce corresponding changes In steady-state tCa2Ji.
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VASOPRESSIN AND cAMP INCREASE CYTOSOLIC CALCIUM
[Caii IN RABBIT CORTICAL COLLECTING DUCTS (CCL)) BY
HETEROGENEOUS MECHANISMS . M.D. Brevet and I). Fredin*
Div. of NephroL Vanderbilt Univ. and VAMC. Nashville, TN.
Vasopressin is a potent regulator of water and cation transport in
the CCL). Bosh ofthese transport functions are significantly affected by
calcium. While Vi receptor mediated phophatidylinositol hydrolysis
and resultant increase ICaFli have been clearly demonstrated using
nanomol& vasopressin, most CCL) transport effects are achieved using
picomolar AVP concentrations and can be mimicked by V2 selective
analogues or cAMP alone, cAMP linked changes in CCL) LCa÷+]i are
undescribed. Using fura-2 loaded microperfused rabbit CCD5 we
examined the effects of arginine vaaopressin (AVP), forskolin (P5K).
and 8-chlosphenylthio-cyclic AMP (CcAMP) on CCD (Ca.i-i.]i. In the
presence of extracellular calcium. 230pM (lOOuU/ml) and 23nM
(l0mUftnl) AVPproduceda concentration dependentincrease in (Ca++]i
of 65±20% and 425±110% respectively (n=ll.p<0.005), however in the
absence of extracellular calcium, 23nM AVP increased [Ca÷+]i(162±l3%.n=4,p<.005) while 230pM AVP failed to significantly
increase [Ca++]i (32±19% ne4,p=ns). These results suggest that lower
concentrations of AVP increase [Ca++]i primarily due to Ca influx
and not by release from intracellular stores. Since both 230 pM AVP
and 0.1mM CcAMP stimulate maximal osmotic water flow in the
CCL), we tested the effects of the phosphodiesterase resistant cyclic
AMP analogue CcAMP on [Ca]i. Peritubular lO-4M CcAMP
increased [Ca++Ji within 60 to 400 sec., from resting [Ca++Ji of
81±18 to 181 nM, (121% increase, ne8. p<,005). This CcAMP
induced increase in [Ca++li was abolished when estracellular Ca was
removed (61±12 to 72±8 nM; n=5, p=ns). ThuscAMP increaaet Ca
influx in the rabbit CCD. To determine whether endogenous cAMP has
similar effects, we tested the effects of FSK on [Ca++]i. lOOiiM FSK
significantly increased (Ca++)i from 79.7±1610 102±12 (rm6,p<0.025).
Since both AVP and isoproterenol increase cAMP in the CCD, we next
examined the effects of 0.1mM isoproterenol on [Ca++]i. Isoproterenol
failed to significantly increase [Ca++Ji (92.4±21.4
vs.96±l9,7,n5,pns), We conclude that both cAMP and picomolar
concentrations of AVP increase calcium influx, while only higher (nM)
concentrations of AVP releasecalcium from intracellular stores. Cyclic
AMP dependent calcium influx may significantly modulate the
functional effects of vaaopressin on salt andwater transport in the CCL).
STIMULATIONOF PHOSPHOINOSITIDE HYDROLYSIS BY
ADRENERGIC AGONISTS IN THE INNER MEDULLARY
COLLECTING DUCT (IMCD) CELLS. Davna Clarke and Lal C.
Garg. Univ. of Florida Coil,of Med., Gainesville, Florida.
Recently, we have demonstrated that specific uj-adrenergic
receptors are present in the IMCD cells. To detennine if these
receptors ate linked to phosphoinositide (P1) messenger system, we
measured P1 hydrolysis in IMCD cells isolated from the rabbit
kidney (J. Pharmacol. Exp. Ther. 248: 12, 1989) in the absence and
presence of 1 mM epinephrine (EPI) or 1 mM norepinephrine
(NE). The IMCD cells were incubated with [3Hjinositol for 2 hr to
label P1 followed by 15 mm incubation in presence of20mM LiCI
and vasious agonists and/or antagonists. The amount of [3H]-
inositol phosphates (IP) released is expressed as % of total
[3H]inositol incorporated into the cells.
CON EPI NE PRZ HP! + PRZ NE + PRZ
2.2 7,7* 8.2* 3.7 1.5 3.2
*1.4
Values are mean SEM of 4 animals. P<0.05 vscontrol (CON).
Both HP! and NE produced a significant increase (>200%) in
P1 hydrolysis in isolated IMCD cells. The effects were blocked
completely by 10 ILM prazosin (PRZ), cq-adrenergic antagonist,
and 10 pM phentolamine (a non-selective rx-adrenergic antagonist)
but not by 100 pM yohimbine (az-adsenergic antagonist). We
conclude that stimulationof P1 hydrolysis by HP! and NE ismedi-
ated via al-adrenergic receptors which may influence the water
and/or electrolyte transport in this long and terminal segment of the
nephron.
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LOADING AND DISTRIBUTION OF FURA-2 g mA VnYTICAT.
TUBULES: EFFECTS OF PLURONIC F-127 AID PROBENECID.
R.M. Culmeisper, F.A. Gesek*, and A.C.Scbooiwerth.
Med. Coil. Virginia. Dept. of Med. • R1chond, VA.
Use of the fluorescent probe fura-2 to measure
changes in cytosolic (Ca'], in renal and nonrenal
tissues, has become widespread. Our studies in
isolated mitochondria from rat renal cortical
tubules have indicated ready uptake of membrane
permeant fura-2 AN with conversion to the Can-
responsive free acid. These studies assessed the
effects of pluronic F-127 (F-127) and probenacid
(F), both of which are said to enhance cell loading
with fura-2 AM, in suspended rat cortical tubules.
Addition of 10% fetal calf serum (FCS) or the
detergent F-127 (4 uM), which stabilises tura-2 AM
in auspension, each increased Ca' responsive
fluorescence. Cell viability fell significantly
after 30 tam exposure to F-l27: tubule O
consumption (-49%), trypan blue exclusion (-70%),
and LUll release (+ 173%). No decrease in viability
was seen with FCS alone. Cellular distribution of
fura-2 was determined from digitonin fractionation
of whole cells after a 30 mitt, 37°C incubation.
Without P, 16.2 0.8% of total fura-2 fluorescence
(360 nat excitation) was witin the mitochondrial
fraction. Addition of probenecid (SuM) caused a
1.65-fold increase in total cell fura-2
fluorescence but the mitochondrial fraction was
unchanged at 14.3 1.8%. As mitochondrial volume
ia20% of proximal tubule cell volume, these data
indicate equal distribution of fura-2 between
cytosol and mitochondria. Fura-2 fluorescence in
each subcellular fraction was Ca- responsive.
Since fura-2 distributes into Ca-rich organelles.
fluorescence in whole proximal tubule cells must be
interpreted with caution.
I,2-DIACYLGLYCEROL (DAG) AND ARACHIDONIC
ACID (AA) METABOLISM IN GLOMERULAR
EPITHELIAL CELLS (GEC). A.V. Cvbulskv, Royal
Victoria Hospital, McGill Univ., Montreal, Canada.
Rat GEC in culture do not proliferate on plastic
substratum, but cell contact with a collagen matrix
induces a mitogenic response to growth factors.
Collagen matrix also down-regulates growth by
activating a phosphatidylinositol (P1)-directed
phospholipase (PL) C, which increases DAG and
activates protein kinase C (P1CC) (Kidney mt. 35,
360, 1989). The importance of P1-PLC to the
regulation of GEC growth prompted further study of
matrix-induced PL activation. GEC lipids were
prelabeiled with 3H-AA or 3H-ethanolamine. Results
are presented as % of total radioactivity. In GEC
on plastic substratum, DAG, phosphatidic acid (PA),free AA and lysophosphatidylethanolamine (LPE)
constituted 0.58±0.04%, 2.75*0.31%, 0.69±0.13% and
2.80±0.2 $ %, respectively. Collagen matrix increased
DAG to 3.44±0.56% (p<0.001) but decreased PA (1.43±
0.12%, p.cO.00l). Collagen also increased AA (1.74±
0.10%, p<0.003) and LPE (4.91±0.63%, peO.003). PKC
down-regulation (24h preincubation with phorbol
myristate acetate) and PKC inhibitor H—i diminished
the collagen-induced rise in AA (1.47±0.08%, pcO.03
and 1.36±0.23%, p<0.04, respectively), and did not
affect DAG. DAG lipase inhibitor RG80267 reduced
the AA increase (1.31±0.10%, p.cO.05), but further
elevated DAG (4.06±0.34%, p'cO.02). Thus, collagen
matrix increases DAG and decreases PA, indicating
that in addition to P1-PLC activation, elevated DAG
may be due to DAG kinase inhibition. Collagen-induced rise in AA is due to hydrolysis of DAG by
DAG lipase and hydrolysis of phospholipids by PLA2.
Activation of PLA5 is, in part, mediated by P1CC.
P1CC activation may result from the increase in DAG.
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PROTEIN KINASE C (PKC) REGULATES cAMP PIfOSPHODI—
ESTERASE ACTIVITY IN LLC—PK1 CELLS. Bradley S.
Dixon, Ruth Breckon* and Robert J. Anderson.
Denver VA and Univ. of Cob., Denver, CO.
Although cAMP is a critical second messenger
in signal transduction processes modulating
renal tubular transport, there is virtually no
information on regulation of cAMP degradation in
renal epithelial cells. Recently, we found that
PKC inhibits adenylate cyclase activity and cAMP
formation in cultured renal epithelial cells (AJP
254:C183, 1988). In the present studies, we find
that the PKC agonist 46—phorbol 12—myristate 13—
acetate (PNA, 1O'') significantly increases both
total (37.4±4 to 47.4±3) and high affinity (1.25±
0.1 to 1.69±0.09) forms of cAMP phosphodiesterase
activity (pmol cAMP/mg/2O mm) in soluble frac-
tion of cultured renal LLC—PK1 cells. No effect
of PMA on particulate fraction cAMP phosphodi—
esterase activity occurs. To confirm these re-
sults, we examined the effect of 1—oleoyl—2—acetyl
glycerol (OAG), a naturally occurring lipid acti-
vator of PKC, on cAMP phosphodiesterase activity.
OAG (10 pg/al) also significantly increases total
(32.5±3 to 47.1±6) and high afrinity (1.00±0.2
to 1.43±0.1) cAMP phoaphodiesterase activity in
soluble fraction of LLC—PK1 cells while no
effect of OAG on particulate fraction enzyme
activity was seen. These results suggest that PKC
serves as an endogenous regulator of cytosolic
cAMP phosphodiesterase activity in renal epitheli—
al cells. Together with our previous studies,
PKC appeara to exert a dual action to decrease
renal epithelial cell cAMP content by both in-
hibiting adenylate cyclase in cell membrane and
stimulating cAMP phoaphodiesterase activity in
cell cytosol.
EXTERNAL POSTASSIUM REGULATES CELL CALCIUM IN RAT PROXIMAL
TUBULES. 1. H. Dominauez. W.L Macias, J.K. Rothrock°, and S.
Kwon°. VAMC and Indiana U. Sch. Med. Indianapolis, IN.
In rat proximal tubules (tubules) a Na+/Ca2+ exchanger
(Na0/Ca21 1'. ) promotes elf lux of cytosolic Ca2" (Ca2j) in
exchange for external Na+ (Na+0). The Na+/Ca2+ exchange may be
driven by the prevalence of the electrochemical gradient of Na+ over
that of Ca2 (ap Na" a tCa2) on the Na/Ca2 1.1. Decreases in
external K+ (K+0) may increase cytosolic K+ (K+i) elllux and
Na/Ca2 exchange by two mechanisms. First, 3Na+/Ca2+i
exchange may be activated by a higher membrane potential difference
(Em). Second. >3Nao/Ca2rKi exchange may be activated by a
higher K" gradient. We examined the mechanism by which a fall in
K+0 may Increase Ca2+ efflux. Tubules were isolated by Percoll
gradients and mainlalned in Krebs bicarbonate buffer (KB, 02/CO2,
95/5%, 37°C). In eight groups of tubules incubated in 5 mM K0,
23 1% ol cell 45Ca left the tubules In 1 mm. In eight groups of
tubules incubated in 1 mM K0 tubule 45Ca efflux was higher, 27
1 (p < 0.01). 45Ca influx in four groups of tubulea was similar in 5
and 1 mM K0. The etfect of reducing K+0 Irom 5 to 1 mM was also
tested In tubules loaded with aequorin. In six groups tubules in 5 mM
K0, basal Ca2j was 120 9 nM. When K0 was reduced to 1 mM,
Ca2"j decreased reversibly to 89 8 (p m 0.03). The effect of
decreasing K+0 from 5 to 1 mM on tubule Em was evaluated by
measurements of 100 nM bisoxanol (BOX) uptake. BOX, a negatively
charged Em-sensitive dye, increases fluorescence when It enters
cells. In 5 and 1 mM K0, tubule uptake of BOX was similar,
357224 2671 and 356080 1378 (CPS, n = 3, p > 0.05).
Although, 1 pM ionomycln decreased (hyperpolarization) and 1 pM
gramicidin increased (depolarization) tubule Iluorescence. In
conclusion, a fall in K+0 from 5 to 1 mM does not change Em, and still
lowers tubule Ca2 by activating Ca2 eftiux. Thus the change In
Ca2 is not Em-dependent bul K+-gradlent-dependent. The findings
are consistent with the function of a >3Na+0/Ca2-K tJ, in rat
tubules.
EFFECTS OF CHOLESTEROL OXIDASE ON CHOLESTEROL
CONTENT AND MEMBRANE FLUIDITY OF KIDNEY BRUSH
BORDER MEMBRANES. ElHoaaain El Yandouzi* and
Christian Le Grimellec. INSERM U.251, Paris,
France.
The cholesterol content of plasma membranes
plays an important role in the regulation of
cellular functions. We have investigated the
possibility to modify this content in rabbit
kidney brush border membranes (BBM) by the use
of cholesterol oxidase (0.0.) from Brevibacte—
rjum Sp. The effects of the 0.0. treatment on
membrane fluidity have been determined by fluo-
rescence depolarization using diphenylhexatriene
(DPH) and propionyl—diphenyihexatriene (PsoP—
DPH) as probes. Incubation of BBM with 0.0.
resulted in a time dependent oxidation of
cholesterol whose level dropped from 115 5 to
9.1 2.4 pg/mg protein after 4 h at 37°C. No
phospholipase activity was detected under these
experimental conditions. Kinetic analysis of the
process revealed the existence of two choleste-
rol pools. The readily accessible one's repre-
sented 25 of the total BBM cholesterol. At t
4 h, fluorescence anisotropy of membranes
treated by the 0.0. was .211 and .255 as
compared to .245 and .267 in controls, for DPH
and PROP—DPN, respectively. During the same
period, corresponding fluorescence lifetimes
decreased from 9.47 to 6.28 ns and from 7.74 to
5.40 ns. These data demonstrate that the
cholesterol present in brush border membranes is
a substrate for exogenous 0.0., and that its
transformation in cholestenone is associated
with a fluidization of the membrane.
IN VITRO DESENSITIZATION OF MEDULLARY THICK
ASCENDING LIMBS (MTAL) TO VASOPRESSIN(AVP).
J.M. Elalouf, I. Dublineau, P. Pradelles,C.
de Rouffignac (intr.by T.AnagnostopOulos).
CEN Saclay, 91191 Gif/Yvette Cedex, France.
Recent studies demonstrated that jj
jy administration of dDAVP causes
homologous (i.e. selective) desensitization
of the thick ascending limb to AVP. In the
present studies, we investigated whether
desensitization could also be induced in
vitro.MTALs microdissected from collagenase
treated rat kidneys were preincubated at
30°C in the presence of 0-lOnH AVP to
induce desensitization. In the absence of
IBMX, no cAMP accumulated during the
desensitization period. After preincubation
cAMP accumulation was initiated by adding
IBMX (1mM) and a maximal concentration of
AVP (lOnM). In MTALS preincubated without
hormone, AVP-dependent cAMP accumulation
(fmol/mm.4min) was 114±l7(n=5 experiments).
It was decreased in a dose—dependent
fashion to 82±9 (p.O.O5), 35±6 (p.0.001)
and 23±4 (p.0.001) by a 60 mm
preincubation with 0.1, 1 and 10 nM AVP,
respectively. The threshold for
desensitization was obtained for an AVP
concentration (0.lnM) within the
physiological range. Desensitization was
essentially homologous in nature since
adding Glu (lOnM) ÷ AVP (10 nM) during the
4 mm incubation period leaded to 81±9% of
the maximal response instead of 25±2% with
AVP alone (p.0.01, n=4). We conclude that
AVP induces a marked and rapid homologous
desensitizat.on in MTAL which may be of
physiological relevance.
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12-&INPE JIATFS Na-CWPIED UP1W5 flflKtJf INHIBITION OF
DIACYINLYONHOL (rn) ICNASE IN HEAL IOXTMAL TUREAR CELLS
(Prc) Th PILDIARY CUIIl'IEE. Grsrd Friedlaniel&, Christian I
Grimallec, end Cisule Amiel . flEASM U.251 and pt of
Physiol., Faculte X. PAchat, Univ. Paris 7, Paris, France.
Activators of protein Idnase C (P1(c) have been shewn to
inhibit Ne-pAlositiate (P1) aral Na- ttiyl-D-glucoeide (IG)
cotramaport, bit not Na-elanine (Ala) cotrensport in cultored
rabbit PI'C, an effect mimicked t R5922, a Di Idnase inhibi-
tor (JDi 264;3935,l). To determine whether l2-Hl'E, a Di
Idnase inhibitor in other cell types, has the ease effect in
PI'C, we evalanted the influence of this liponygenese product
on Na-dependent uptake of P1, lii, and Ida, on 14C-ai'achido-
nate-Di content, and on 32P-phespaatidic acid (PA) fommtion
In rabbit P1'C grown in serun—free medixin. 12-HErE (10 pM)
deczei PA fonimtion (PA/p slMtldylchoiine ratio) from
13.1±1.'7% to 7.3±0. (n6, p<O.01) and increased 10 content
(rn/total pix>spholipids ratio) fran O.31±0.C to O.±0.14
(on4, p <0.01). Total content of phospholipids, rhospiiatityl-
choline and sphingonyelin was not nnjdified. The effect of 12-
}EIE was misidard by R59D22. 12-HErE (10 pM) decreased Vniax(riinlea/gg proteinj sin) of P1 and fl uptake, bit not of Ala
uptake (iiwenaE, ir3, 'p < 0.01 vs control). 1Cm values were
not affected.
P1 Mi Ala
Control 15.2±0.18 21.7±0.74 9.8±0.51
12-HErE 9.5±0.43' 12.2±1.32' 9.4±0.57
The effect of 12-HErE wan concentration-dependent, was poten—
tiated by Ca iroophore A23187, and was blunted when H(c was
down-regulated br previous erposure of cells to PItA. Neither
azachidonic acid nor Rl (10) pM) reproduced the effecta of
12-HErE. We conclixie that i) in FTC, 12-HErE affected Na-Pi
and Na-Mi cotraneport through ainsulation of P1CC ; ii) this
atlJisilaticsi was likely related to a decreased conversion of IC
into PA following inhibition of 10 Ithaae ; iii) 12-HErE nay
be lzmtrusental in nndulation of transport in proximal cells
under physiological or pethophysiological conditions.
MICROINJECTED ANTIBODIES TO PHOSPHATIDYL-
INOSITOL 4,5-BISPHOSPHATE (PLP2) BLOCK Ca2
SPONSE TO PDGF IN SINGLE VASCULAR SMOOTH
SCELLS. C.-L, Huang. K. Fukami , T. Takenawa and
H.E. Ives. Div. Neph. & CVRI, U.C. San Francisco, S.F.,
CA; Tokyo Metropolitan Inst. of Gerontology, Japan.
Activation of phospholipase C by PDGF causes
breakdown of PIP2 with release of inositol 1 ,4,5-trisphos-
phate (1P3), the second messenger that mobilizes internal
stores. PDGF mobilizes Ca2 much more slowly (1-2
mm.) than other agonists which release IP3 (e.g., thrombin
mobilizes Ca over lSs). We therefore sought to determine
whether mobilization of Ca2 b PDGF is entirely via PIP2
metabolites. Intracellular free Ca (iCa2) was measured in
single vascular smooth muscle cells using fura2 microspec-
trofluorometry. PDGF (recombinant BB, 10 nglml) raised
iCa2 from 112 20 nM to 650 70 nM after an avera1e
129 sec delay. In medium containing 2mM Ca2, iCaz+
remained elevated for> 10 mm. after PDGF, In nominally
Ca2+ -free medium. iCa2+ fell to baseline after < 5mm
exposure to PDGF; readditi on of 2 mM Ca2 to the medium
after 5 mm. caused a second increase in iCa2+ similar in
magnitude to the first. Thus PDGF appears to mobilize Ca2
from both internal and external stores. Microinjection of
monoclonal PIP2 Ab (ktlO, 2 mg/mi) totally abolished both
phases of PDGF-induced iCa2+ increase in 6 Out of 9 cells
examined. Neither unimmunized mouse nor bovine IgG
affected the Ca2 response to PDGF (0 Out of 10 cells), nor
did monoclonal Ab against protein kinase C (0 Out of 5
cells). We conclude that elevation of iCa2 by PDGF occurs
both by mobilization of internal 2+ stores and by extracel-
lular uptake and that both phases depend upon second mes-
sengers generated from PIP2.
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A DISTINCT T CELL RECEPTOR REGULATED PATHWAY
FOR ENHANCED PRODUCTION OF
PHOSPHATIDYL.INOSrFOL BISPHOSPHATE. Sharon
Inokuoht and John Imboden' (Intr. by M.G. Cogan) Univ.
of CA & VAMC, San Francisco. CA.
Stimulation of the human T cell line Jurkat by the
addition of monoclonal antibodies (mAb) reactive with
the T cell antigen receptor (TCR) leads to sustained
hydrolysis of polyphospholnositides (PPI) and increased
levels of Inositol trisphosphate for >20mm. To
Investigate the possibility that the production of PPl Is
regulated during TCR stimulation, we studied Jurkat cells
whose Inosttol phospholipids had been labeled to steady
state with PH)mnoaltol or nonequllibrium labeled with
l32Plorthophosphate. Within 60s of TCR stimulation.
(3Hlphosphatldylinositol bisphosphate (PIP2) and
l3tilphosphatldyllnosltol phosphate (PIP) decreased by
65% and 35%, respectively. The decrease In (3HJPIPg,was
sustained for >20mm, but, after 5mm, the levels of I5HIPIP
were comparable In stimulated and unstlmulated cells. To
examine the rate of flux through PPI. we measured the
change in the ratio 32P cpm/3N cpm in each inositol
phosphollpid. TCR stimulation led to accelerated fluxes
through PIP2 and phosphatidylinosltol (P1) that were
maintained for >20mm. After the initial SOs, however,
the flux through PIP was equal to that In unstimulated
cells despite the fact that the 32P-speclfic activity of PIP
never exceeded 12% of the rphosphate of ATP. This
observation suggested that, during TCR stimulation.
production of PIP2 from P1 mIght occur via a small pool of
PiP with a vexy high turnover. The existence of such a
pool was established by determining that, In stimulated
cells, the 32P-speclflc activity of the 1-position phosphate
of PIP2 was greater than that of PIP; the specific activities
for PIP and PIP2 were, respectively, 32 and 200 cpm/pmole
at 10 mIn. and 328 and 1708 cpm/pmole at 20 mm. We
conclude that, during the Initial 60s of TCR stimulation.
there Is substantial depletion of cellular PIP2 and PIP.
Thereafter, a TCR-reguiated pathway generates PIP2 from
P1 through a small but highly labile pool of PIP.
PLATELET-ACTIVATING FACTOR STIMULATES
PHOSPHOLIPASE DIN CULTURED RAT MESANGIAL
CELLS. MçJgg and Michael .1. Dunn. Case Western
Reserve Univ., Dept. of Medicine and University Hospital,
Cleveland, Ohio.
Platelet-activating factor (PAF) stimulates
phospholipase C -induced hydrolysis of phosphatidyl -
inositol-4,5-bisphosphate. Other signal transduction
pathways that hydrolyse alternative phospholipids through
either phospholipase C or D may also mediate PAF-
stimulated cellular responses. We initially evaluated PAF—
dependent generation of phosphatidic acid (PA) as an
indirect indication of psospholipase D activity. We labelled
MC for 3 hours with P-P04 and then separated the
3tracted phospholipids by TIC to assess PAF-induced
P-PA generation. PAF (10 M) increased PA formation
as early as 5 seconds and this elevation persisted up to 15
minutes. When MC were pretreated with the DAG-kinase
inhibitor-R59022, PAF-induced PA synthesis was
diminished at early but not late time points, demonstrating
that the initial component of PA formation may be due,in
part, to phospholipase C activation. We conclusively
identified a role for phospholipase D in the generation of
PA by sssesing the formation of 3H-phosphatidylethanol
(PEt) from H-alkyl lyso glycerophosphoclioline and
ethanol. Phopholipase D has the unique property to trans-
fer alcoholic moieties to PA and these products can be
separated by TLC. PAF stimulated alkyl-PEt generation in
the presence but not the absence of 0.5% ethanol (38.7j
8.8% at 1 mm and 78.0÷31.0% above control at 15 mm).
Also, PAF induced a concomitant elevation of alkyl-PA at
both time points. This elevation of alkyl—PA after PAF-
treatment for 15 mm was slightly reduced when the cells
were exposed to exogenous ethanol, reflecting the form-
ation of PEt. Thus, these data demonstrate that MC possess
phospholipase D activity, that can be stimulated with
PAF,thereby increasing PA, a potential intracellular signal.
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MECHANISMS OF ATP AND BRADYKININ
INDUCED HYPERPOLARIZATION IN MADIN
DARBY CANINE KIDNEY CELLS.
F. Lane, M. Paulmich!, J. Pfeilschifter, F. Friedrich,
H. Weiss, E. Tschernko, A. Jungwirth and E. Woe!!
(intr. by G. Giebisch).
Univ. of Innsbruck, Dept. of Physiology, Austria.
Bradykimn (BK) and adenosme — triphosphate(ATP) hyperpolarize Madin Darby Canine Kidney(MDCK) cells. The present study has been designed
to elucidate cellular mechanisms involved. Both, BK
and AT!', increase formation of 1,4,5 Inositol
trphosphate (!P3), of 1,3,4 1P3 and of 1,3,4,5 IP4.
BK !eads to a transient, ATP to a sustained increase
of intracellular calcium activity (Cai), activation of
calcium sensitive inwardly rectifying potassium
channels and hyperpolarization. In the nominal
absence of extracellular calcium (Cae) both hormones
!ead to transient increase of Cai, activation of
potassium channels and hyperpolarization. Pretreat —
ment of the ce!!s with either, pertussis toxin (PT) or
phorbolester TPA virtually abolishes stimulation of
1P3 formation. TPA markedly blunts the effect of
ATP on Cal and abolishes the effect of BK on Cai.
FF abolishes the effect of BK on Cai in the absencebut not in the presence of Cae. FF does not
ppreciably modify the effect of AlP on Ca'.
Following PT or TPA, ATP and BK still hyperpola —
rize the cell membrane in the presence and absence
of Cae. In conclusion both, ATP and BK,
hyperpolarize the cell membrane by several distinct
mechanisms, involving G — protein dependent andphorbolester sensitive activation of 1P3 and IP4
formation, increase of Cai by recruitment of intra —
and extracellular calcium, activation of calcium
sensitive potassium channels and hyperpolarization by
a mechamsm not dependent on increase of Cai.
INCREASE IN NENIM PIJJIDPDY MOWIATIIS Na-CilJPID UFIAKE$ AND
cAMP SYN1'lttZIS IN RENAL PROXIWL TUBUlAR CELlS (PlC) IN
PRIMARY CIJIPURE. Christian Le Grimellec, Gerard Friedlandez*,
arsi Claude Amiel*. lENtEN U.251 and Dept of fl'siol., Faculte
X. Bichat, Univ. Paris 7, Paris, Prance.
In order to evaluate the influence of membrane fluidity on
the activity of three different apicaJJy located transporteca
and on that of the basolateral enzyme adarylate cyclase, we
studied the effect of increasing concentratiuna of the local
anesthetic agent banzyl alcohol (B&) on Na-delendent uptake of
iiosjtate (P1), DC -etetrl-D--glucoside (MG), and alanine (Ala),
on basa]. and stimulated cAMP accumulation, as well as on PItt
inhibition of P1 transport, in rabbit PlC grown in seniri-free
medium. Bk (10 n1) enhanced P1 uptake, depressed MG uptake,
and did not affect Ala uptake (Vnax, nudes/mg protei5 nun,
reaudSE, 4,*: p<0.01).Kinvalueswereunaffected.
P1 MG Ala
Control 15.4±0.25 22.5±0.51 8.5±0.41
BA 20.1±0.55* 17.1±0.49* 8.7±0.26
At higher concentrations, BA decreased all three transports.
BA (0-40 att) stimulated in a concentraticn—dependent manner
basal, PIH- and cholera toxin-stimulated, but not forskolin-
stimulated, cAMP generation. In the presence of Bk (40 in),
the mageitude of PItt inhibition of P1 uptake (Vnmx) increased
frnn 11±3.6% to 24±0.5% (n=3, p<0.01). We concInde that i)
fluidization of apical membranes affected different:ly Na—Pi,
Na—MGP, and Na-alanine cotransports, reflecting differences in
the lipidic envimxawnts of these transport systarmw ; ii)
fluidization of basoJatera]. narmibranes enhanced P211-stimulated
cyclic AMP generation through improved coupling between the
receptor-Ga cnnplex and the cetaJytic subunit of adenylate
cyclase ; iii) changes in narnbrane fluidity msy modify the
renal handling of solutem and the phosphaturic effect of PTH
under physiological and pothor'siologinel conditions.
HIGH CONCENTRATIONS OF PROSTAGLANDIN E2 (PGE2)
INHIBIT WATER FLOW ACROSS TOAD BLADDER VIA A
KINASE-C DEPENDENT MECHANISM. Sherman D. Levine &
Monica Jacoby*. Albert Einstein College of
Medicine. Bronx, NY.
We have previously reported that lO5M PGE2
greatly increases cyclic AMP conc. and cyclic AMP-
dependent kinase (cAMP-K) activity, but elicits
only a very small increase in water permeability,
supporting an inhibitory locus distal to cAMP-K
(AmJ.Physiol.241:F625). In order to define the
role of calcium-dependent protein kinase C (PKC)
in this phenomenon, we examined the effects of
sangivamycin (SA) a selective inhibitor of PKC
(Loomis & Bell, J.Biol.Chem 263;1682; Levine, et
al, Kidney Int'l 35:497). 5x10 M SA greatly
increased water flow across PGE2-treated toad
bladder both in the absence of vasopressin (VP)
[1.6±0.4 vs 0.4±0.1 ul/min/cm2] and in the
presence of VP lmU/ml [3.5±0.2 vs 1.8±0.2]. PGE2
increased the number of lunminal membrane
aggregates (structures intimately correlated with
luminal membrane water permeability) only in
tissues incubated with SA. These data suggest that
[1] PCE2 stimulates PKC in addition to cAMP-K,
thereby suppressing the cAMP-K-mediated water
permeability. SA inhibits PKC, reversing the
supression of permeability. [2] the effects of PKC
are manifested as a diminution in aggregate
appearance at the luminal membrane rather than as
a decrease in their permeability to water.
We speculate that PGE2 may activate both
stimulatory (Ga) and inhibitory (Gi) G-proteins at
the bladder's basolateral membrane, thereby
activating the adenylate cyclase dependent and
phospholipase C dependent cascades, respectively.
PROTEINPHOSPHORYLATION IN PLATELETS - EVIDENCE
FOR INCREASED PROTEIN KINASE C ACTIVIVi IN ESSENTIAL
HYPERTENSION. C.Undschau', H.HaIIer, A.Distler' (intr. by
P.Barrett) Opt. Internal Med.,. Klinikum Steglitz, FU Berlin.
We studied the activity of the calciurn/calmodulin branch and
the protein kinase C (P1(C) branch of the phospholipase C- coup-
led second-messenger-system in essential hypertension (EH) by
measuring the phosphorylation oil) myosin-bght-chain (2OkD)
and 2) a 47kD proteIn which is a specific substrate of proteinkinase
C in platelets of patients with essential hypertension (EH )(n18,
mean age 47±6 yrs) and normotensives (NT)(n—20,mean age 40
Platelets were labelled with 32j and incubated with thrombin
(0.1 and 0.25 U/mI) and the phorbotester TPA (1 07M) for 1, 5 and
10 mm. Proteins were isolated on SOS-Page. Phosphorylation is
expressed as % increase over basal.In addition we measured intra-
cellular free calctum [Ca211 in platelets with fura2.
Results: (x+SEM),'.. p.nO.01 ;EH vs. NT): BP in EH was 149/103±
4/2' and in NT 122/75±6/2 mmHg. ICa2i was 122±11 in EH and
107±6nM in NT(n.s).
21-kD(% onntr 47-kD(% control)
thrombin (0.25U/mO TPA thiombin (0.25U/mI) TPAiran 5mm 5mnmn lnmn 5rdn lain 5mm
EH 145+6' 170+7' 159+9 304+22'417+31' 105+2 159+9'
NT 120+2 138+3 133+6 208+8 301 +16 102+2 133+5
-Stimulation with 0.1 U/mthrombin showed also increased phos-
phoryation of both proteins in EH. The results with thrombin indi-
cate an increased activity of both branches of the second mes-
senger pathway in platelets of EH. This could be due to changes
in G-protein, phospholipase C or fCa2J in EH The increased
phosphorylation of the 47-kD protein after stimulation of PKC with
TPA in EH indicates an increased activity of PKC in platelets of
patients with EH. This increased PKC activity is not correlated with
the slightly elevated [Ca2)1 in EH.
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SPHINGOSINE: POTENTIAL INHIBITORY SECOND MESSENGER
BY WHICH CALCIUM INHIBITS PARATHYROID HORMONE
(PTH) SECRETION IN BOVINE PARATHYROID CELLS.
P McKay, Heidi Schultz, Antonius Miller, Departments of
Pediatrics, Medicine. University of Tennessee, Memphis,
Tennessee.
Inhibit ion of PTH secretion by calcium is associated with
inhibition of protein kinase C but enhanced formation of
diacylglycerol (DG). To Investigate the role of sphingosine
(Sp), an inhibitor of protein kinase C (PKC), in the control
of PTH secretion we measured the formation of Sp in acutely
dispersed bovine parathyroid cells and the effect of Sp on PTH
secretion In this model. Sphingosine was measured by HPLC
and PTH was measured by RIA. Cellular Sp rose significantly
in parathyroid cells incubated at high calcium (3.0 mM
Ca') as compared to cells incubated at low calcium (0.5
mM Ca'i: 116.8±16.8 vs 37.4 7.4 pmot/107 calls,
mean±SE (p—0.001 6). Cells incubated with R59022, a DG
Kinase inhibitor, also enhanced 8p levels vs Control:
75.33±18.3 vs 17.8±3.7 pmoVlO' calls (p..0.0073).
Sphingosine and sphinganine, inhibited PTH secretion from
bovine parathyroid cells incubated at low calcium (0.5 mM
Ca) by 42"/ (p=0.001 6), but had no significant effect on
PTH secretion from cells incubated at normal (1.0 mM
Ca') or high calcium (2.0 mM Ca). NaF, an activator of
phospholipase C in the parathyroid cell, similiarly inhibited
PTH secretion at low calcium by 55% (p=0.0066) but not at
normal or high calcium. Thus in the parathyroid, high
extracellular calcium enhances Sp formation which can
inhibit PTH secretion through a mechanism which may
involve high cellular DG levels. We conclude that sphingosine
formation may explain the paradoxical relationship between
DG and PKC in the parathyroid in response to high
extraceiluiar calcium.
Na'/Ca EXCHANGE IN CULTURED HUMAN
MESANGIAL CELLS. .sl.Q J1ne5, Francesco
Pugliese, and Giulio A. Cinottl (introduced byMichael J. Dunn). Dept. of Medicine, Div. of
Nephroiogy, University of Rome, Rome Italy.
Excitable cells express Na+/Ca+ exchange
activity, among other mechanisms modulating
rapid fluctuations of cytoaotlc free Ca2 ([Ca2+]g.
We studied activity and regulation of a Na+/Ca +
exchanger In cultured human mesangiai cells.
Fura—2 loaded confluent monolayers react to
removal of ablent Na with an immediate
elevation of (Ca'4]1, asessed by dual wavelength
fiuorometry. Peak [Ca+]i is Inversely correlated
with extracallular Na+ ((Na4]e), to a maximum of
1009±142 nM at 0 (Na+]5. The process is blocked
by 1 mM amiloride. Ca2 influx is the sole
mechanism implicated, as the [Ca2]1 rise is
prevented by EGTA. Readdition of Na results in
a 113.7±28.3 nM decrease of [Ca21], indicating
bimodal operation of the exchanger. Na—ioading
the cells with monesin or gramicidin D pius
ouabain enhances Ca" uptake. Prior stimulation
of (C52']i with the thromboxane A2 mimetic, U—
4619, or angiotensin II (1 uM) also increasesCa+ uptake upon subsequent Na+ removal (to
1442±247 and >2000 nM, respectively, p<0.05 vs
control), suggesting induction of the exchanger
by vasoconstrictorsA Moreover, the magnitude of
agonist-induced (Ca+]1 transients is amplified by
Na+ removal, indicating that the exchanger
modulates the effects of vasoconstrictors. These
results demonstrate that an inducible Na/Ca2+
antiporter is operative in resting and stimulated
human mesangial cells, further confirming their
smooth muscle origin and potential regulatory
role on glomerular hemodynamics.
ENDOGENOUS Na-K-ATPase INHIBITOR STIMU-
LATES Ca2+ MOBILIZATION ZN RAT GLOMERULAR
MESANGIAL CELLS (MC). H. Mever-Lehrtert,
M. Rick,* H. Mlchel,* H.J. Kramer. Med. PoilkIlnik,
Univ. of Bonn, West Germany.
An endogenous Inhibitor of Na—K-ATP&., a
ouabaln—llke factor (OLF), may be hyp.rtenslog.nlc
by modulating vascular resIstance. Since this may
also compromise renal function by altering giomeru—
lar ultrafiltration, we examined the effects of OLF
on intracellular Ca2 concentrations ((C&4i) and
pH (pHi) In MC using the fluorescent probes fura2
and BCECF, reap.. OLF was lsoiated from the urine
of salt-loaded healthy subjects by chromatographic
procedures Including gel filtration and reverse—phase
HPLC. Na-K-ATPase-inhibltlng activity was demon-
strated in an enzyme preparation from hog cerebral
cortex. OLF Induced a rapid transient Increase of
(Ca2]i (87±6 vs 194±7 nM, p<.001); (C&ii returned
to basal within 4 to 5 mm. This stimuiatory effect
of OLF was attenuated by verapamii (10M) (194±7
vs 144±8 nM, p<.01) and In Ca-free medium (194±7
vs 135±5 nM, p<.01). Prelncubation with OLF for 45
mm resulted in an increa8e of basal (Cab), from
87±6 to 186±11 nM, p<.01). OLF induced an alkalinl—
zation that reached maximum after 30 mm (7.13±0.03
vs 7.29±0.05, p<.01). OLr-mnduced Increase of pHi
was blocked by a,nliorlde (10M) (7.13±0.03 vs 7.10±
0.06, NS). Amilorlde also blocked the sustained of-
fect of OLF on (Ca2+]i. Furthermore, OLF—Induced
contraction of MC was Inhibited by amiiorlde as
judged by phase contrast microscopy. These results
suggest that OLF stimulates Ca mobilization and
contraction in MC. OLF may thus affect glomeruiar
ultrafiltration. These effects appear to be closely
related to stimulation of the Na/H—antiport.
IDENTIFICATION, CHARACTERIZATION AND REGULATION
OF ENDOTHELIN (El) RECEPTORS IN RAT RENAL
MESANGIAL CELLS IN CULTURE. P. Nambl*, H.L. Wu*,
N. Pullen*, B. Zabko_Potapovlch*, and C.R.
Albrightson_Winslow* (intr. by R. Edwards), Smith
Kline & French Labs, Dept. of Pharmacology, King
of Prussia, PA.
Incubation of rat mesangial cells in culture
with [1251] ET1 resulted in rapid, specific and
saturable binding of [1251] ET1 to these cells.
The competition curves with El1, El2, El3, and
Big El suggested that El1 and El2 competed with
similar affinities, whereas El3 and Big El were
much less effective. The approximate Kd and Bmax
for [1251] El1 binding were 0.4 nM and 12,000-
15,000 sites per cell. Incubation of [3H]
myoinositol prelabelled cells with El1 resulted
in a time- and dose—dependent increase in IP3
formation, and this increase correlated well with
the increase in intracellular calcium release.
Removal of extracellular calcium resulted in the
attenuation of El1-mediated increase in peak
calcium response. Pretreatment of the cells with
protein kinase C activator (phorbol dibutyrate)
or pertussis toxin resulted In an inhibition of
E11-mediated responses. These data suggest that
rat renal mesangial cells possess high affinity
El1 receptors that are coupled to P1-PLC through
a pertussis toxin—sensitive GIP binding protein.
These receptors are also regulated by a protein
kinase C—dependent pathway.
REGULATION OF INTRACELLULAR C1
CONCENTRATION ([Cl]i) OF MESANGIAL
CELL: EFFECTS OF ANGIOTENSIN II (All),
FETAL CALF SERUM (FCS), AND Cl- CHANNEL
BLOCKERS. T. Okuda*, M. Naruse*, E. Ogata*
and K. Kurokawa. 1st and Pith Depts mt Med,
Univ Tokyo Sch Med, Tokyo.
All and FCS both stimulate Ca2 activated C1
conductance of mesangial cell plasma membrane.
Moreover, decrease in extracellular Cl- ([Cl-b)
increases PGE2 synthesis by mesangial cell, and
attenuates All-stimulated inositol trisphosphate
production, Ca2 transient, and cell contraction,
strongly suggesting that Cl- has an important role
in mesangial cell function. Thus we examined the
regulation of [Clii of mesangial cell using a C1
sensitive dye, SPQ. [Cl-li decreased in accordance
with [Cl-Jo. All transiently decreased [Cl-li of
mesangial cells, while FCS caused a sustained
decrease in [Cl-li: these data are compatible with
our previous findings that All causes a transient
and FCS a sustained stimulation of Cl conductance
and depolarization of mesangial cell plasma
membrane. Similar to Cl- removal, [Cl-li decreased
in the presence of Cl- channel blockers, lOOnM
DIDS and lOnM NPPB (a gift of Dr. R. Greger).
Mesangial cell PGE2 production increased both by
decrease in [Cl-b and by Cl channel blockers,
suggesting PGE2 production may be stimulated by a
decrease in [Cl]i. These observations raise the
possibility of important role of [Cl-li in the effects of
All and FCS on mesangial cells, and in regulation
of PGE2 metabolism.
ENDOTHELIN (ET) ISOPEPTIDES CAUSE
OSCILLATIONS OF CYTOSOLIC FREE (Ca2J (IC2i)
IN HUMAN MESANGIAL CELLS. Tomohiro Osanpi,
Michael S. Simonson , and Michael J. Dunn. Dept. of
Medicine, Case Western Reserve University, and
University Hospitals, Cleveland, Ohio.
Activation of ET receptors in smooth muscle a9d
mesangial cells from the rat dramatically increases [Ca
The present experiments were designed to investigate Ca +
signaling in response to ET in human mesangial cells. ET-
I and ET-2 (1.0-100.0 nM caused complex, doe-
dependent increases in (Ca The peak [Ca ranged
from 88±14 to 1,317±211 nM; n=3-6. At 10-100 nM ET
isopeptide, the [Ca2] response was biphasic, consisting of
a rapid (3-5 s) transient phase followed by a lesser
sustained phase that lasted 9.1,1.3 mm and 8.4±1.1 for ET-
I and ET-2, repectively. At 1 nM ET isopeptide, the
increase in [Ca fj was monophasic and resultec from
extracellular influx. ET-3 failed to elevate (Ca l] at any
coIcentration tested (0.01-0.1 uM). Experiment with
Ca +_free medium and with the intracellular Ca +
cheator, BAPTA, revealed that the transient increase of[Ca resulted from mobiliza,tion of intracellular stores
and extracellular influx of Ca , whereas the sustained
phase depended on etracel1ular influx. Complete
desensitization of [Ca responses to ET- I or ET-2
occurred with prior exposure to either isopeptide. In three
Out of five cell strains, 0.yM ET-l and ET-2 caused
marked oscillations of [Ca 4] following the initial transient
phase, a response not seen with other contractile agonists
of hunan or rat mesangial cells. ET-induced oscil1atins
of [Ca occurred in the absenc of extracellular Ca +
suggesting pulsatile release of Ca + from intracellular
stores. Thus we conclude that in human mesaial cells,
ET isopeptides evoke multiple pathways of Ca signaling,
incliding a novel mechanism mediating oscillations of
[Ca ]1•
PTH INHIBITS BASE EXIT IN RAT PROXIMAL
TUBULE (PT). Pastoriza,* R
Harrington,* M Graber. VA Medical Cen-
ter, Northport; SUNY at Stony Brook, NY.
We have previously reported that PTB
alkalinizes cell pH (pH.) of the rat PT
in vivo by activating die P1 cascade. To
determine if the alkalinization repre-
sents a direct inhibition of basolateral
base exit, pHj was measured with BCECFfluorescence during step changes of
capillary HCO3/pH in TPTX rats before and
after PTH. The lumen was perfused with
25 mM HCO3. pHi and its rate of change
were:
25 mM 5 mM 25 to 5 (pH/mm)
TPTX 7.ll±.03 6.90±.04 2.60±.24
PTH 7.18±.02 6.96±.05 l.87±.18
p <.002 <.05 <.02
PTH therefore inhibits base exit. To
demonstrate that PTH inhibits this proc-
ess (Na/HCO3 cotransport) directly, the
effect of PTh was studied after removal
of Na from the lumen. Prior to PTH, a
Na—free lusninal perfusate caused a tran-
sient cell acidification followed by
basolateral base entry and cell alkalini—
zation. PTR reversed this alkalinization
and acidified the cell (control 7.52
±.03,
We conclude that PTH directly inhibitsbasolateral Na/l{C03 cotransport. This
inhibition accounts for the cell alkalin-
ization observed in vivo, and in part or
entirely explains the ability of PTh to
depress proximal HCO3 reabsorption.
EFFECI' OF P,DRERCIC AGTS ON INTRACELLULAR FREE
CALCIUM (Cat) IN RAT PROXIMAL 'IUBULES (PT), IN
SUSPSION. D. Rouse, C. Filburn, and W. Suki,
Baylor College of Medicine, Houston, TX and CRC,
NIA-NIH, Baltincre, MD. -
-
The a2-agonLqt, CL (10 and 10 l4), decreases
basal and 10 "M isoproterenol (I)-stinislated
fluid absorption in isolated, perfused rabbit
proximal convoluted tubules by a yohiithine (Y)-
inhibitable nechanism. Since the effect is not
consistent with a decrease in cyclic AMP, the
action of CL and I on Cat, in rat PT, was
examined using Quin 2 fluorpscence.
The addition of CL, 10'M, to rat PT produced
a transient increase of 46% in Ca above basal,
followed by a return to baseline. The transient
increase was dose-dependent (5o 10 614). Pre-
treatnent of the PT with 10 'N CL inhibited both
the transient, 142 vs 49%, and sustained. 42 vs
7%, increase in Ca produced by 1.9 '-'H nor-
epinephrine (NE). Added after NE, 10 '14 CL pro-duced a reversal of the sustained increase,
28 vs. 6%, and a return to a higher sustained
value, 62%. The effects were inhibited by
prazosin (F) but not Y; Jower doses of CL were
ineffective. Like NE, 10 'H I increases Cat, andis inhibited by P but not propranolol. Lower
doses of I had no effect pm Ca Similar to the
inhibition of NE, CL, 10'M, irhibits the effects
of I. The effects of CL were dependent on
external Ca. The results suggest that, in rat
PT, high doses of CL produce an increase in Ca
through an i1-adrenoceptor and cc*itiete with the
cs1-ef fact of the native agent, NE, and high doses
of I. The results nay partially explain the
action of CL but not I in perfused rabbit PT.
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GLYCOLIPID DEPENDENCE OF INOSITOL TRISPHOSPHATE
FORMATION. J A Shayman, F S Barcelon*, S
Mahdiyoun5, and N S Radin5, Dept Intern Med and
MERI, Univ of Michigan, Ann Arbor.
Little if any data exist on the role of glycolipids (GLs)
in mediating Ins l45P3 formation. Because GLs have
been implicated as regulators of cellular growth,
transport, and cell-cell communication, we sought to
evaluate the effects of GL depletion on bradykinin
(BK) stimulated 1ns145P3 formation in MDCK cells.
Cultured cells were depleted of their endogenous GLs
by incubation with the ceramide analogue 1-phenyl-
2-decanoylamino-3-morpholino- 1-propanol (PDMP), a
specific inhibitor of glucosylceramide synthase. Al-
terations in the cell membrane compositon were doc-
umented by incubation with [3H]galactose and
[3H]palmitate with extraction and separation of both
neutral and acidic GLs by TLC. 1ns145P3 mass was de-
termined with a competitive binding assay. Incuba-
tion with 20 uM PDMP resulted in a 60% or greater de-
pletion of both glucosyl ceramide based acidic and
neutral glycolipids. Depletion of glucosyl- but not
galactosylceramide and accumulation of both
ceramide and sphingomyelin confirmed the speci-
ficity of the inhibition. Exposure of intact control
cells to lO-7M BK for 15 sec resulted in accumulation
of 1ns145P3 of 69.2+/-7.2 pmol/ig protein. However,
intact cells exposed to PDMP displayed a significantly
greater increase in lnsl45P3 formation (102+/-17
pmol4ig protein, n=6 p'c.Ol). The effect of endogenous
GL depletion was confirmed by measuring Ins l45P3
release in isolated plasma membranes; PDMP pre-
treatment resulted in enhanced Ins 145P3 generation
by exposure to GTPyS, BK or both GTP1S and BK.
Depletion of endogenous GLs markedly enhances
hormone-stimulated Insl45P3 formation and provides
important clues as to the regulation of its formation.
THE EFFECT OF UREMIA ON IPASE ACTIVITY IN INBREDMICE. Jn L Stewrt.PhH , Raymsnde F.Gagnon Orly
Harmon , Ron Mak and Brent Stranix (intr. by P. Somerville)
Montreal General Hospital Research Institute, Montreal, P.Q.,
Canada.
In previous experiments we established that C57BL/6J mice
provide a good model for the study of accelerated
atherosclerosis In chronic renal failure. Furthermore, we showed
that susceptibility to uremia-induced atherosclerosis may be
genetically determined as uremlc A/J mice proved not to
develop atherosclerotic lesIons. The current experiments were
undertaken to determine if dIfferences in ilpase activIty may be
responsible for the difference In susceptibilIty of these mIce to
uremIa-induced atherosclerosIs.
Uremia was Induced In female mice of both strains by the
sequentIal electrocoagulatlon of the right renal cortex and left
nephrectomy. After 8 weeks, the mice were bled to death from
the retro-orbital venous plexus under CO2 narcosis, their livers
were removed and thloglycollate-elicllecfperltoneal
macrophages were harvested. Adhered macrophages were
incubated In serum-free medium for 18hours after which time
allquots of medium were removed and assayed for ilpoprotein
llpase activity. LIvers were homogenized and assayed for hepatic
triglyceride ilpase activity while sara were assayed for Ilpoprotein
lipase activity. Serum triglyceride and BUN levels were also
measured.
The results Indicate that serum, liver and macrophage lipase
activities were higher In A/J mIce than In C57BL/6J mice. Serum
and liver llpase activities were higher in normal than In uremIc
mice of either strain. On the other hand, macrophages from
uremic A/J mice secreted more Ilpoproteln lipase activity than
macrophages from normal mice. Serum triglyceride levels were
sIgnifIcantly lower In uremlc than in normal A/J mice.
It Is concluded that the difference In susceptibility to uremia-
Induced atherosclerosis observed in A/J and C57BL/6J mice is
due, at least In part, to genetically-determined differences in the
activities of Ilpase enzymes.
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PROSTAGLANDIN F2a(PGF2a) INIIIEITION OF
AMMONIAGENIC RESPONSE TO ACUTE ACIDOSIS IN LLC—
PK1 CELLS. Richard Tanne5n, Rose Sandier, James
Shayman, and Atul Sahai . USC, Los Angeles, CA
and Univ of Michigan, Aim Arbor, MI.
Acute lowering of media pit results in
increased ammonia and alanine (Ala) production
by LLC—PK1 cells, We have recently shown that
PGF2a at low dose (0.1 rig/mi) dramaticallyinhflits only the low pH stimulation of ammonia
formation, whereas the inhibition of tncreaeed
Ala production was much less pronounced. In the
present study LLC—PK1 cultures were utilized to
elucidate the signal transduction eventS whereby
PGF2a inhibits ammoniagenesis. PGF2a stimulated
the phosphatidylinosi'tol (Pr) turnover as
demonstrated by a significant increase in
inositol 1,4,5—trisphosphate at a concentration
that inhibits the ammoniagenic response to acute
acid9sis. Tumor promoting—phorbol ester, TPA
(10°M), inhibited the low pit stimulation of
both ammonia and Ala production in a manner
similar to the response exhibited by PGF2
However, in contrast to the PGF2 effect, bot5h
basal ammonia and Ala productron were also
inhibited by TPA. Down regulation of protein
kinase C resulted in significantly lower amounts
of ammonia and Ala formation at pIt 7.4 but the
stimulatory response to a low pIt persists.
However, PGF2a had no significant effect on pit
stimulated ammonia and Ala formation in these
down regulated cells.
These results suggest that a low dose of PGF2
inhibits the ammoniagenie response to acute
acidosis in LLC—P1C1 cells through the
stimulation of PT turnover followed in part, by
the activation of protein kinase C.
PHORBOL MYRISTATE ACETATE (PMA) AND
VASOPRESSIN STIMULATE TURNOVER OF
CHOLINE.CONTAINING PHOSPHOLIPID IN
MESANGIAL CELLS. Dean A. Trover, and Oscar F.
Gonzalez. University of Texas Health Science Center,
Department of Pathology, San Antonio, Texas.
We have shown in previous studies that both PMA and VP
induce contraction of cultured mesangial cells. However,
PMA does not stimulate inositol phosphate fonnation and
actually suppresses VP-induced inositol phosphate
formation. This seeming paradox prompted further studies
of PMA in mesangial cells. PMA, like vasopressin, does
stimulate formation of diacylglycerol (DO). Cells labelled for
12 hours with 3H-AA and briefly chased incold medium
were then exposed to PMA for 15 mins. PMA showed
10753±1246 DPM/dish in DO while controls showed
6319±1752 (n=4, p < .05). Since previous studies showed
that PMA did not stimulate formation of inositol phosphates,
this DO miht be derived from sources other than the
phosphoinositides. To test this possibility, cells labelled for
12 hours with 3H choline were chased and exposed to PMA
and vasopressin. The experimental medium was harvested




A parallel experiment using 14C serine as label showed no
differences amongst the groups. These data suggest that both
PMA and VP stimulate turnover of choline-containing
phospholipids and PMA and VP may stimulate DO
formation via mechanisms other than phospholipase C
hydrolysis of phosphoinositides.
This work was supported by NIH Grant DK 34234 and
American Heart Association grant G-614.
ANGIOTENSIN II (ANG II) PROMOTES
PHOSPHATIDYLCHOLINE (PC) HYDROLYSIS VIA
ACTIVATION OF A PHOSPHATIDYLCHOLINE PHOSPHOLIPASE
C (PC-PLC) IN RAT HESANGIAL CELLS (MC). jj,.
Vander Molen,* R. Barnett, L. Ramsammy* and E.P.
Nord. Division of Nephrology, School of
Medicine, SUNY at Stony Brook, NY.
ANC II activates phosphoinositide (P1)
hydrolysis resulting in the generation of
inositol phosphates and diacylglycerol (DAG) in
MC (AJP in press). There is accumulating
evidence to suggest in different cell types, that
agonist-mediated accumulation of DAC occurs
consequent to hydrolysis of other phospholipids,
particularly PC. To examine whether ANG II
promotes PC breakdown by PC-PLC, monolayers were
incubated with [14C]-choline for 48 hrs to
preferentially label PC. [14C)-phosphorylcholine
accumulation in the supernatant of ANC II (5x10
7M) stimulated cells vs timed controls was
measured. A time-dependent increase in j-4CI-
phosphorylcholine was observed in ANC II
challenged cells at two minutes: control 1500 vs
2220 cpms/well ANG II, which peaked at 5 mm:
control 1820 vs 2820 cpms/well ANC II (n—6). In
separate experiments cells were labeled for 24
hrs with [14C)-arachidonic acid and DAC
accumulation evaluated by TLC using authentic
standards. ANG II significantly augmented [14C]-
DAC accumulation at two minutes: control 3600 vs
5940 cpms/well ANG II, which peaked at 5 mm:
control 3591 vs 27400 cpms/well ANG II, (n=3).
Conclusions: 1. The parallel formation of
phosphoryicholmne and DAG following ANC II
stimulation suggests the activation of a PC-PLC
in MC. 2. PC-derived RAG may play an important
role in PKC modulation of MC vasoreactivity.
3—DIMENSIONAL (3—D) INTRACELLULAN CALCIUM ({Caf})
GRADIENTS IN HUMAN ERYTHROBLASTS INDUCED BY ERYTH—
ROPOIETIN (EPO) Ran V. Yelamarty*, Barbara A.
Miller*, Douglas L. Tillotson*, Russell C. Scaduto
Jr.*, and Joseph Y. Cheung. Penn State Univ.,
Depts. of Med., Physiol., & Pads., Hershey, PA.
We have previously shown that EPO induced a
dose—dependent increase in {Caf) in human eryth—
roblasts. To Investigate whether rise in {Caf)
is transmitted from cytosol to nucleus, we used
optical sectioning microscopy (OSM). 3—D point
spread function (PSF) of our fluorescence micros-
copy video imaging system was obtained empirically
by optically sectioning a fluorescent microsphere
(O.25p diameter). Human erythroblasts were load-
ed with fura—2 and serial optical sections (emis-
sion 505nm) were obtained at 350 and 380cm exci-
tation. EPO (2ii/ml) was then added and serial
optical sections were obtained at 15 miii. (peak
{Csf} response). Raw fluorescent cell images
(350 or 380nm excitation) at each plane were con-
volved with appropriate 3—D PSF, and contamina-
ting light from adjacent planes were removed by
nearest neighboring technique before division of
350 image by 380 image to generate intracellular
Ca profile. Ca gradients were not detected in
resting cells. With EPO, there was a 4-5 fold
higher Ca in the nucleus compared to surrounding
cytoplasm. This Ca gradient was masked in the raw
images contaminated by out—of—focus light. We
conclude: (1) EPO induces subtellular Ca gradients
in erythroblasts; (2) Ca transporters and permea-
bility barriers are likely to exist in the nuclear
membrane to maintain observed Ca gradients; and(3) OSM offers a powerful technique to study in-
tracellular ionic gradients and their changes.
G-PROTEIN ACTIVATION OF AN EPITHELIAL Na
CHANNEL IS MEDIATED VIA PHOSPHOLIPID
METABOLITES. H.F. Cantiello*, C.R. Patenaude*, and
D.A. Ausiello. Renal Unit, Massachusetts General
Hospital and Harvard Medical School, Boston,
Massachusetts.
We have recently demonstrated that an amiloride-
sensitive Na'- channel in the renal cell line, A6, is
activated by GTPyS and the aj-3 subunit of the
pertussis-toxin (PTX) sensitive G protein. The patch-
clamp technique was used to assess the role of G-
protein activation of phospholipase(s) as a means of
modulating the Na'- channel. In excised inside-out
patches of A6 apical membranes exposed to PTX to
eliminate spontaneous Na'- channel activity, the PLA2
agonist, mellitin (1ig/mI), in 5/6 patches increased %
open time of Na channel activity from 0 to 37.5 16.6
(5), p<0.01. In contrast, mepacrine (10 tM), a PLA2
antagonist, decreased either spontaneous or mellitin-
stimulated Na channel activity from 45.3 14.8 to 8.2
3.9 (4) % open time, p< 0.025. In the presence of
mepacrine, GTPYS was no longer capable of
stimulating the Na channel. The addition of
arachidonic acid (AA) in the presence of mepacrine
and/or PTX increased Na'- channel activity from 0 to
26.2 6.9 (6) % open time. This effect of AA was
reversed by 100 nM of the 5-lipoxygenase inhibitor
NDGA, whose inhibition in turn could be overcome by
5-S-HPETE (100 nM), a product of the 5-lipoxygenase
pathway. These data suggest that the apical Na
channel is regulated by G protein modulation of
phospholipase(s) via the lipoxygenase pathway and
its metabolites.
PERTUSSIS TOXIN (PT) SENSITIVE GTP—BINDING PRO-
TEINS (C—PROTEINS) ARE INVOLVED IN SIGNAL TRANS-
DUCTION OF ERYTHROPOIETIN (EPO). Joseph Y. Cheung,
Janet D. Robiehaw*, Carol F. Whitfield*, and
Barbara A. Miller*. Penn State Univ., Depts. of
Med., Physiol., & Pads., Hershey, PA.
Human progenitor—derived erythroblasts have re-
cently been shown to respond to EPO with an in-
crease in intracellular free Ca ({Caf}). To ex-
plore the role of C—proteins in mediating the rise
In {Caf}, human erythroblasts loaded with fura—2
were pretreated with PT (80 mm.), stimulated with
EPO (2p/ml), and {Caf} in single cells measured
with fluorescence microscopy coupled digital video
imaging.
PT gjjpj n Baseline {Caç} jfjte.PO
0 27 24±3 226±78*
0.25 8 37±12 76±22
1.0 20 21 6 42 10
5.0 21 27±4 35±8
< 0.05 {Caf} increase stimulated by EPO was
not blocked by heat—inactivated PT, indicating in-
hibitory action of PT is not due to non—specific
cytotoxicity. PT ADP—ribosylated erythroblast
membrane proteins of 39.5, 30 and 26 kDa. In ad-
dition, immunoblots with A9 (recognizes C1 is, C1
2a, G 3c*) and 584 antibodies (recognizes C5)
identified the presence of Cia and G5a subunits in
erythroblast membranes. We conclude: (1) PT inhi-
bited {Caf) increase in response to EPO in a spe-
cific and dose—dependent manner; (2) both C1 and
C are present in erythroblast membranes; (3) PT
ADP—ribosylates 3 membrane proteins, one of which
(39.5 EDa) is consistent with Cj; and (4) trans-
duction of EPO signal occurs through a G—protein
which is PT sensitive,
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EVIDENCE FOR ASSOCIATION OF THE BRRIN G PROTEIN,
WITH ANOTHER MEMBRANE PROTEIN. Bradley H.
Denker and Eva J. Neer. Brigham and Women's
Hosp. and Harvard Medical School, Dept. of Med.,
Boston, MA. (Intr. by S.R. Gullans)
C proteins are guanine nucleotide binding
proteins associated with the plasma membrane
which couple cell surface receptors to a variety
of enzymes and ion channels. Upon activation by
binding GTP, the heterotrimer dissociates into an
aand ysubunit. Reconstitution studies with a
variety of subunits have demonstrated significant
overlap in function of the various G protein
subunits. Other factors may be important in vivo
for the specificity of response within a cell.
is most abundant in brain, but occurs also in
peripheral tissues particularly kidney and heart.
All the functions of are not known but one
role seams to be the regulation of ion channels.
We have found that C0 in Triton X-l00
solubilized bovine brain membranes has a
molecular weight approximately 45 kDa larger than
purified C . Molecular weight was determined by
measuremenf of '20 w' and the partial specific
volume (P) by ultrkcentrifugation in 5—20%
sucrose density gradients in H,0 and D20, and by
determining Stokes radii on ACA—34 gel filtration
columns. The C0 complex in GDPDS containing
buffer behaves as a single hydrodynamic particle
with a peak comparable in width to pure marker
proteins. Crude G0 in Triton X-100 extracts of
brain membranes has a molecular weight of 138±8
kDa ('20 5.7+0.35 n—7, v; 0.81+0.lml/g n—14,
Stokes riua; T6±3A n—5). Pure ha, a
molecular weight of 95±2 kba (20 w 4.6±0.15
n—7, v; 0.78+0.lml/g n—14, Stokes'radius; 52±2A
n—4). The predicted molecular weight calculated
from deduced protein sequences is about 84 kDa.
This size differenc, can be partially maintained
through several gel filtration columns, but
appears to be lost after ion exchange
chromatography. The size .iifference can be used
as an assay to identify an associated protein.
Such a protein can then be further purified to
determine whether it is modulating C0 function in
the membrane.
THEEFFECT OF GTP-GAMMA-S ON THE Na-H AND
Na-DEPENDENT Cl-HCO3 EXCHANGERS IN RAT
GLOMERULAR MESANGIAL CELLS (MCs). ILJ
Qanz, and M. Kashgarian. Yale University School of
Medicine and West Haven VAMC, New Haven, CT.
We sought to determine whether the activity of acid-
extruding transporters (Na-H and Na-dependent Cl-HCO3
exchangers) in MCs were regulated by the 0 protein, O.
MCs were loaded with the pH sensitive dye, BCECF and
then a Caged Nucleotide dye GTP-gamma-S (CNG-S).
CNG-S is lipid-soluble and is in a non-hydrolyzable form,
which upon excitation (at a wavelength of 360 nm) becomes
activated and functions as ribosylated Os. After baseline pH1
is determined (500 nnil440 nm excitation ratio, emission of
530 nm), we excite CNG-S (360 nm) and switch back to 500
nm/440 nm to measure pH changes in the presence of
permanently ribosylated O. We studied the direct effects of
ribosylated G5 on acid-extruding transport by applying and
then withdrawing a solution containing 20 mM NH4/NH3
(an acid load) in the absence and then presence of activated
CNG-S. The change in net acid extrusion (J0) due to Na-H
exchange was ascertained by acid loading SITS pretreated
MCs (blocking Na.dependent Cl-HCO3 exchange activity):
in the presence of activated CNG-S, Jext did not change
(37.9 vs 32.2 x l0 pH units/sec. n=5, NS). The change in
Jext due to the Na-dependent Cl-HCO3 exchange was
determined by acid loading EIPA-pretreated MCs (blocks Na-
H exchange): in the presence of activated CNG-S,
decreased from 65.9 to 41.7 x 10 pH, units/sec (n=5,
p<O.Ol). We conclude from these experiments that in MCs,
1) Na-H exchange activity is independent of nbosylated G,
2) Nat-dependent Cl-HCO3 exchange activity is inhibited by
ribosylated 0s. and 3) the use of a caged nucleotide dye,
CNG-S allows one to examine the coupling of Os to acid-
base transport activity in MCs.
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THREE NOVEL LOW MOLECULAR WEIGHT GTP BINDING
PROTEINS IN BOVINE KIDNEY CORTEX ARE NEW CANDIDATES
FOR SIGNAL TRANSDUCTION. Al ay Guota*, Tod Gulick*,
Kevin Martin, and Keith Hruska. Depts. of
Medicine, Jewish Hosp., Washington Univ., and St.
Louis Univ., St. Louis, MO.
To investigate the GTP binding proteins (G
proteins including low molecular forms) present in
the kidney cortex, basolateral membranes (5124) were
incubated with 5' -p- (guanosine-14C(u) Fluorosuif-
onylbenzoyl guanosine (14C-FSSG), an affinity
labeling reagent which interacts irreversibly with
GTP binding sites. Autoradiography of SDS-PAGE
revealed proteins with molecular weights (14r) of
41, 29, 25, and 23 kDa. '4C-FSBC binding was
displaced by GTP1S. ELM, after SOS-PACE and
nitrocellulose transfer, were incubated with
(a32Pl-GTP. Three proteins with Mr of 29, 25, and
23 kDa were detected by autoradiography. (aPJ-
GTP binding to these C proteins was displaced in a
dose dependent manner by 1 H to 50 pM GTP, GOP,
and GTPyS but not by 1 mM ATP. BUS were also
incubated with ['2P1 NAD and cholera or pertussis
toxin, In the presence of pertussis toxin, a
protein with Mr of 29 kDa was ribosylated in
addition to C (41 kDa). In the presence of
cholera toxin, in addition to C (45 kDa), two
other proteins with Mr of 14 kDa and 23 kDa were
ribosyisted. The results demonstrate at least
three novel, low molecular weight C proteins in BIN
from bovine kidney cortex, with Mr. of about 29 kDa
(a pertussis toxin substrate), 23 kDa (a cholera
toxin substrate) and 25 kDa. These proteins may
represent new mechanisms for interaction with
hormone receptors and signal transduction in the
renal tubules.
ROLEOFG-PROTEINS IN EPIDERMAL. GROWTH
FACTOR (EGF) STIMULATED ARACHIDONIC ACID
(AA) RELEASE FROM RAT RENAL MESANGIAL
CELLS. N. Hack*, P. Clayrnan5, K. Skorecki.
Membrane Biology Group, University of
Toronto, Toronto, Ont., Canada.
We have previously reported phospholipase
C independent synergistic activation of
phospholipase A2 by EGF in mesangial cells.
In the current study, we introduced guanyl
nucleotides into glass bead (400-600 urn)
permeabilized mesangial cells in order to
study the role of G-proteins in EGF action.
Cells were prelablied with 3H-AA and loaded
without or with 100 urn GTP'S or GOBS and
stimulated with 100 nM EGF. EGF induced
stimulation was 233±15.2% of baseline and
GTPyS resulted in a further stimulation to
321±46% above baseline (p<.05 vs. EGF alone).
GDPBS abrogated EGF induced stimulation
entirely without having any significant effect
on its own. There was no effect of EGF on
labelled diacyiglycerol formation, confirming
PLA2 as the source of AA release. Pertussis
toxin did not abrogate the EGF response.
These data implicate the intermediacy of a
non-pertussis toxin sensitive G-protein in
EGF mediated PLA2 activation in mesangial
cells.
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ISOLATION AND FUNCTIONAL CHARACTERIZATION
OF TRANSCRIPTIONAL REGULATORY SEGMENTS
OF G PROTEIN c-2 SUBUNIT GENE. E. Holtzman*, B.
Soper*, D. Ausiello and L. Ercolani. Renal Unit,
Massachusetts General Hospital, Boston, Ma.
G proteins are universal signal tranducers. We
have previously shown that the G ar2 subunit is
developmentally expressed in renal porcine LLC-PK1
cells and modulates adenylyl cyclase. To understand
the expression of this aj subunit, we isolated the
genomic DNA segments required for its transcriptional
regulation from a EMBL-3 porcine genomic library.
The 5' flanking DNA segments displayed an 85%
sequence simlarity to the human a1-2 genomic
sequence. No typical TATA-like sequences were
found. However, two CCAAT boxes, six GC boxes, a
TGTG sequence, and a ras-protooncogene sequence
were identified as potential control cis elements in
these DNA segments. To determine the requisite
regulatory sequences, two 5' flanking DNA segments
of 0.6 kb and 11 kb were ligated to a plasmid
containing a promoterless firefly luciferase gene and
transiently transfected into LLC-PK1 cells.
Transfection efficiency was normalized by co-
transfection with human placental alkaline
phosphatase gene driven by a RSV promoter.
Transfectants with the 0.6 kb and the 11 kb of putative
sense 5' flanking sequence displayed a 17 and 34-fold
increase in luciferase activity as compared to cells
transfected with the promoterless plasmid alone.
These findings confirmed the presence of orientation
specific promoter sequences and demonstrate, for the
first time, the regulatory DNA segments requisite for G
protein subunit gene expression in any cell type.
EVIDENCE FOR G-PROTEIN INDUCED CHLORIDE CHANNEL
ACTIVATION IN MESANGIAL CELLS. S. Kremec', W. Zeng,
K. Skorecki. Membrane Biology Group, University of
Toronto, Toronto, Ont., Canada
We have previously reported that vasopressin and other
vasoconstrictors activate Cl channels leading to
depolarization of mesangial cells via calcium and protein
kinase C dependent pathways. However, in the absence of
both these pathways, vasopressin is still able to
depolarize. Accordingly, we investigated the potential role
of G-proteins using the G-protein activator, aluminium
fluoride (AIF). Following equilibration with the potential
sensitive fluorescent probe bis-oxonol, addition of AIF to
mesangial cells resulted in depolarization to the chloride
equilibrium potential. Ion substitution confirmed that
increased chloride conductance accounted for the
depolarization. Response was dependent on the AIF moiety,
since either chelation of aluminium with deferoxamine or
removal of fluoride abrogated depolarization. This effect of
AIF did not occur in an unrelated cell line (CHO),
indicating that it was not a non-specific effect of AIF on
membranes.
We have previously reported that AIF results in a
pertussis toxin sensitive calcium transient response in
mesangial cells. Accordingly, we use depletion of
intracellular stores and buffering with the intracellular
calcium chelator, BAPTA to frustrate the calcium
response, and down-regulation to frustrate the protein
kinase C response. Under these conditions, AIF still
Induced a depolarization, which was pertussis toxin
insensitive. These results indicate that there are at least 3
pathways for mesangial cell depolarization (calcium,
protein kinase C, G-protein), and provide the first
evidence for involvement of a G-protein in chloride
channel activation. This G-protein is distinct from that
involved in AIF mediated Ca signalling.
TUMOR NECROSIS FACTOR-cE INCREASES FORMYL PEPTIDE
RECEPTOR INTERACTION WITH C PROTEINS, BUT DOES
NOT ENHANCE SECOND MESSENGER GENERATION. K
McLeish. I Schepers' M Beck' C Sonnenfeld? J
Klein, Univ. of Louisville, Louisville, KY.
Tumor necrosis factor-o (TNF) is an important
mediator of inflammation. TNF primes HL-60 cells
to increase FMLP-stimulated superoxide release.
We determined if an increase in FMLP receptor
number causes HL-60 cell priming. Membranes from
HL-6O cells exposed to TNF for 24 hr (TM) and
normal cells (NM) were prepared. TM and NM had
high and low affinity binding sites with similar
dissociation constants. TM had about twice the
number of low affinity binding sites as NM
(Bmax2, 1755 vs 950 fmol/mg). TM and NM receptor
affinities were normally regulated by guanine
nucleotides. FMLP enhanced C protein activation
in TM, as shown by GTP[S] binding and GTPase
activity. Enhanced G protein activity was due, in
part, to increased C proteip content of TM, as
pertussis toxin-catalyzed ("2P)ADP-ribosylation
was greater in TM than NM. Receptor and C protein
second messenger genertion was examined by
comparing cytosolic Ca1 concentration after FMLP
exposure in controls apd cells exposed to TN for
24 r. The rise in Ca' Induced by FMLP 10 and
10 M was no different in TNF-treated cells. We
conclude that TNF causes increased FMLP receptor
number, but these receptors function the same as
those on control HL-60 cells. Increased receptor
number and G protein content result in enhanced C
protein activity. However, enhanced C protein
activation by FMLP in TNF-treated cells does not
increase generation of second messengers. TNF
primes the respiratory burst by a mechanism other
than changes in FMLP receptors or C proteins.
DISTRIBUTION OF G PROTEINS AND ADENYLYL CYCLASE
(AC) IN RENAL CORTICAL BRUSH BORDER (BBM) AND
BASOLATERAL (BLM) MEMBRANES. R. T. Mlller*, 0.
Moe*, A. Tejedor*, 1.—H. Pang*, and P.C.
Sternweis*. Intr. by R.J. Alpern. UTSWMC, Dallas,
TX.
Hormone receptors, the G proteins to which they
couple, and their effector systems are generally
believed to be localized predominantly to the BLM
of renal epithelial cells where they have access to
blood-born hormones. Using BBM and BLM from rat
kidney cortices separated by percoll gradient
centrifugatlon, we studied the distribution of G
protein chains and AC activity. Immunoblots of
these membranes with a and al_specific antisera
demonstrate that two as (52 and 145 kDa), and the
two ai (Ill and 110 kDa) peptides are symmetrically
distributed on the BBM and BLM. The ai antibody
used does not distinguish among the three ai'$
The 52 and 145 kDa a subunits of Cs are equally
expressed, while more alli is present than allO.
These results are confirmed by partial purification
of the a chains from the BBM and BLM using a BY
column. The 141 and 140 kDa a chains are also
substrates for ADP..ribosylation by pertussis toxin.
ALFII_ and GTPYS activate AC to a similar degree in
both membranes.
In conclusion: 1) Gs and two Cl's are
expressed in renal cortical membranes. 2) The C
proteins and AC are symmetrically expressed on both
BBM and BLM. 3) Specific identification of the aj'
will require further purification with the BY
column to the point where they can be recognized by
antibodies which distinguish among the three ai's.
216
SUBCELLULAR DISTRIBUTION OF G PROTEINS
AND cAMP DEPENDENT PROTEIN KINASE.
San iav K. Nisam and Gunter Blobel, Lab of Cell
Biology, Rockefeller Univ., N.Y., N.Y.(Intro, by Qais A1-Awqati)
It has become increasingly clear that
intracellular processes are affected by GTP and cAMP-
dependent phosphorytation; the subcellular localization
of signal transduction machinery is likely to be of
functional importance in this regard. Using canine
pancreas as a model, we have performed cell
fractionation to determine the subcellular distribution
of G proteins and cAMP dcpeient protin kinase.
The specific binding of GTP'I S] and [ HICAMP was
greatest in Golgi-enriched and rough microsomal
fractions. Additiiqally, fractions were ADP-
ribosylated with [ PINAD in the presence of pertussis
o, cholera toxin, or photolabeled with 8-azido-
('2P]cAMP; nitrocellulose blots of fractions were
probed with radiolabeled GTP. The results were
Consistent with the presence of G proteins and cAMP
dependent protein kinase in the Golgi-enriched and
rough microsomal fractions. in order to demonstrate
that the G proteins and cAMP dependent protein
kinase found in the rough microsomal fraction were
truly associated with the rough endoplasmic reticulum,
it was shown that, on sucrose gradients, they could be
shifted to considerably lighter densities when the
rough microsomes were stripped of ribosomes with
puromycin/high salt. Furthermore, by electron
microscopy, the rough microsomal fraction appears to
be a highly purified population of rough endoplasmic
reticulum vesicles. The presence of components of the
signal transduction machinery in organdIes involved
in protein sorting suggests a possible role in this
process.
POLAR DISTRIBUTION AND HETEROGENOUS
LOCALIZATION OF GSa AND OTHER G PROTEINS IN A
MAMMALIAN RIDNEY. KA ROssitmr*, CT Liang*, JL
Kinsella*, HA Austin, AM Spiegel*. NIDDK,NIH,
Bethesda, MD; NIA, NIH, Baltimore, MD.
Guanine nucleotide binding proteins (G)
comprise an ubiquitous family with enlarging
roles in signal transduction for myriad
physiological systems. Within the heterogenous
mammalian kidney the G present and their
localization were studied. Using affinity
purified antibodies to Gsa, Qua, Gi2a, Gi3a,GxU and subunits, Western blots on total
homogenate, brush border (SB) and basolateral(BL) membrane fractions from rat kidney
revealed enrichment for all Gins in BL and BE.
Gsa in BB nearly equals EL amount. No Gxa was
detected. Immunocytochemistry on perfusionfixed rat kidney sections using light
microscopy showed ubiquitous Gsa with BL and
substantial BB and apical staining. Gin
distribution varied from lesser amounts in
discrete areas (Gil and Gi3) to more general
abundant staining (Gi2) . Polar staining was
seen in varying degrees in each case. Gxa had
very limited but definite distribution.
aubunit was visualized only in apical regions.
In situ hybridization with oligonucleotide Ga
specific probes was performed. Adenylate
cyclase assays showed GTP—y—S/forskolin
stimulated activity in BL only. We conclude:
1) G distribute differentially throughout the
nephrori; 2) Gsa and other G exist in SB and
apical areas remote from the site of hormone
receptor activity (BL) and; 3) the role of Gsa
and other 0 identified in BB propose8
provocative questions yet to be clarified.
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FWORIOE ACTIVATES MULTFLE Ca2 FLUXES IN RAT PROXIMAL
TUBULES. J. Rothrodc°, S. Kwon, N. Ollbert, D. English, and
J.H. Dominguez. VAMC and Indiana U. Sch. Med. Indianapolis, IN.
The Ion fluoride (F-) triggers signal transduction by
stimulating several 3 proteins in the plasmalemma. The present
studies were designed to examine the role of F- on the calcIum
(Ca2) signal transduction system of rat proximal tubules(tubules). Tubules were Isolated by Percoli gradients and
maintained in Krebs-blcarbonate buffer (KB, 95/5 02/002,
37°C). In aequorin loaded tubules, 1, 5, and 10 mM F- Increased
basal cytosolic Ca2 (Ca21) by +34 5 (n = 7); +136 11 (n
— 8), and +211 30 (n • 7) respectively (p < 0.05 for all
three). The time constant for 10 mM F- was 8 1 mm. F-
mobilized intracellular Ca2 in 4 groups of aequorln loaded
tubules maIntained in a K-based solution which resembled the
cytosol ion content but was tree of Ca2. In this solution,
substitution of 10 mM NaCi with 10 mM NaF Increased tubule
Ca2j from 206 13 to 391 20, (p < 0.05). The P tIme
constant In tubules in Ca2+.free solution, 26 2 mm, was longer
than in KB with 1.1 mM Ca2+ (p < 0.05). ThIs finding was
compatible with an effect of P on Ca2 influx. Indeed. 10 mM P
increased 45Ca Influx from 2.4 * 0.2 to 3.3 0.3 (n — 4,
nMoies/mg Prot/min., P <0.05). In a rapid kInetics system
designed by us, 10 mM F- also increased the influx of external
2+ (Ca2+0) in tubules loaded with fura-2 suspended In Ca2-
free KB for 500 msec and after Ca2+ was changed electronically
to 2 mM for the remaining 500 msec. Ca21 was measured 600
times during the 1000 macc record, in 4 control groups In KB
wIth 10 mM NaCi, Ca21 increased by0 3 nM after _=
raised in KB. Whereas, in 4 groups of tubules exposed to 10 mM
NaF, Ca2j increased more: +78 7, (p <0.01). We concluded
that in tubules F- mobilized Ca2 from an Intracellular pool.
This effect of F- Is associated and perhaps facilitated by activation
of Cs2+ influx. These results are consltent with the notion that
in tubules Ca2 slgnai transduction is mediated by a 3 regulatory
protein, which is also a F- substrate.
PROTEIN KINASE C AND A GTP-BINDING PROTEIN, Ui-a,
REGULATE A C1 CHANNEL IN THE CORTICAL COLLECTING
DUCT (CCD). E. Schwiebert°, D. Light, P. Dietl,
G. FejesToth*, A. Naray_Fejea_Toth*, and B.
Stanton. Dept. of Physiol., Dartmouth Med. Sch.,
Hanover, NH and Hypertension Res. Div., Henry Pord
Hospital, Detroit, HI.
The properties and regulation of a C1 channel
in the apical membrane of rabbit CCD cells in
culture were studied by the patch-clamp technique.
The cells had phenotypic properties of
intercalated cells. Single channel conductance was
305 pS; Pci-:Pw+=9:l and Pci-;Peoos-2:l. The
adenosine analog, N6-cyclohexyl adenosine (CHA,l0 N) increased the channel open probability(Pa) in cell—attached patches from 0,00 to 0.41.
CHA also increased phosphoinositide turnover
(Arend et al.,Am. J. Physiol. 256:F1067, 1989).
Phorbol 12-myristate 13—acetate (PHA, lO N)
and l—oleoyl 2—acetyl glycerol (OAG, 10 N),
activators of protein kinase C (PKC), increased Pin cell-attached patches by 483% and 550%,
respectively. N-[2- (methylaisino)
ethyl]-5-isoquinolinesulfonamide (118, 10 N), aninhibitor of PKC, reversed stimulation of the
channel by PMA. We also examined whether
G-proteins regulate the Cl channel. In inside—out
membrane patches, GTP'S (lOg H) increased P from
0.11 to 0.40. GDPS (10 14) decreased P by 69%
and pertussis toxin (PTX, 100 ng/ml) lowered Pa by
68%. In control patches, exogenous Ui-3 increased
P. by 130% (2 ph), 300% (20 p1.1), and 350% (200
pM). Conclusion: Adenosine, via PI(C, and Ui-a
activate the Cl- channel. PKC and Ui-a may
activate the channel by independent or sequential
mechanisms. The channel stay be involved in Cl- and
llCOa- secretion or in cell volume regulation.
THE GTP BINDING PROTEIN, Gi, REGULATES SODIUM
ABSORPTION BY THE INNER MEDULLARY COLLECTING DUCT
(IMCD). B. Stanton, D. Ausiello and D. Light*.
Dept. of Physiology, Dartmouth Med. Sch., Hanover,
NH and Renal Unit, Mass. Gen. Hosp. and Harvard
Med. Sch., Boston, MA.
We examined whether G proteins regulate cation
channels (28 pS; P:P=l:l) in the apical
membrane of IMCD cells and modulate Na
absorption. Patch clamp studies were conducted on
inside—out patches of the apical membrane of IMCD
cells in primary culture. Previous studies showed
that the cation channel is inhibited by amiloride,
atrial natriuretic peptide and cGMP (Light et al.
Science 243:383, 1989). GTPTS (lO M) in the bath
increased the single channel open probability (P0)
by 176%. In contrast, GDPI3S (lOg M) reduced P0 by
56%. Pertussis toxin (PTX; 100 ng/ml.) reduced Po
to 0. GTPS, but not GTP, reversed PTX inhibition.
In PTX—treated membrane patches exogenous El-a (2
pM) increased P0 to 46% of the pre—PTX level and
200 pM raised P0 to 109% of the pre-PTX value.
aI- also increased P0 fl non-PTX treated
patches. Heat-inactivated al-c, had no effect. ct
activated the channel but at a threshold
concentration of 200 pM. In contrast, G (200 p14)
did not change P0. ATP)'S, phorbol esters and
exogenous cGMP-dependent protein kinase inhibited
the channel: thus ttl-3 does not activate the
channel by stimulating a kinase. Conclusion: En-a
regulates Na influx across the apical membrane of
the IMCD. Because channels are active in the
absence of exogenous agonist, there may be a
constitutively active G protein in the apical
membrane, or membrane derived autacoids may bind
to apical receptors and stimulate the G protein.
G-PROTEIN SUBUNITS DISTRIBUTION IN TI-IE LUMI-
NAL AND BASOLATERAL MEMBRANE OF PROXIMAL
TUBULAR CELL. lnpebprg van der Ploeg, Gianni Celsi*,
Alejandro Bertorello*, Ulla Holtback*, Bertil Fredholm* and
Anita Aperia. Dept of Pediatrics and Dept of Pharmacol-
ogy, Karolinska Institute, Stockholm, Sweden.
The renal proximal tubule cells are target for several pep-
tide hormones that reach the cell from both the brush-bor-
der (BBM)) and the basolateral (BLM) membranes. Recep-
tors for peptide hormones are generally coupled to GTP-
binding proteins. To examine the relative importance of
BBM and BLM in proximal tubule cells as receptors of hor-
monal messages, the distribution of G-proteins in BBM and
BLM vesicles isolated from rat renal cortex was studied by
ADP ribosylation with cholera (CT) and pertussis (PTX)
toxin and by Western blot technique. The purity of BBM
and BLM preparation was ascertained by the 10 fold en-
richment of alkaline phosphatase activity in BBM and by the
30 fold enrichment of NaK-ATPase activity in BLM. The
relative intensity of CT-sensitive ADP ribosylation was the
same in BBM and BLM membrane. The relative intensity of
PTX-sensitive ADP ribosylation was very high in BLM
membrane but was very low in BBM membrane. The abun-
dance of alfa-total, alfa-s and beta subunits detected by
immunoblotting technique was the same in BBM and BLM.
Conclusion: in renal proximal tubule cells,CT-sensitive alfa-s
subunits are present in both BBM and BLM. PTX-sensitive
subunits are predominatly located in BLM. The attribute of
a large fraction of G-proteins located in BBM remains to be
elucidated.
GLOMERULOGENESIS IN FETAL RAT KIDNEYS
GRAFFED INTO ADULT ANTERIOR EYE CHAMBER.
Dale R. Abrahamson, Patricia St.John, and Diane C. Tucker.
Univ. of Alabama at Birmingham, Dept. of Cell Biology &
Anatomy and Dept. of Psychology, Birmingham, AL
Most studies show that during glomerular development,
endothelial cells of external origin invade metanephrogenic
epithelial aggregates to establish the glomerular vssculature.
As capillaries develop, there is fusion of basement
membranes (BM) beneath endothelial cells and podocytes to
produce the GBM. Subsequent to BM fusion, endothelial
cells become extensively fenestrated and new BM assembled
by podocytes is spliced into existing GBM during capillary
loop expansion. To investigate these processes further, we
implanted fetal rat kidneys into anterior eye chambers of
adult hosts. Only a few very early stage glomeruli were
present at the time of implantation of embryonic day-15
kidneys. However, 10 d after grafting, numerous well-
developed glomeruli and some proximal tubule profiles were
observed. Injections of hosts with anti-laminin IgG and
immunofluorescence microscopy resulted in linear labeling
of GBM developing in oculo. Pulse-chase labeling studies us
vivo and immunoelectron microscopy showed BM fusion and
splicing, as well as fenestrated endothelial cells and fully
developed podocytes with foot processes. These results
indicate that vessels stemming from the iris vascularized the
implanted fetal kidneys and supported epithelial induction
and differentiation. In addition, the grafts dictated a
fenestrated endothelial phenotype, since iridial vessels are
normally not fenestrated. This unique system can now be
used to explore glomerular development in abnormal genetic
or physiological backgrounds that would be extremely difficult
or impossible to study in intact fetuses.
RAT MESANGIAL CELL (MC) MORPHOLOGY, GROWTH
CHARACTERISTICS, METABOLIC ACTIVITY, AND PARACRINE
FUNCTION ARE ALTERED BY CONTINUOUS STRETCH-
RELAXATION TN CULTURE. Kamal F. Bade, Michael Haralson*, and
Raymond C. Hanis. Vanderbilt Univ. Nashville, TN.
In vivo. MC are exposed continually to the rhythmic pulsations of
glomerular pressure. We therefore determined the effects of continuous
stretch-relaxation upon MC growth and function in vitro. MC (passage 1-
3)were plated onto either rigid (CON) or flexible bottom (FLEX) plates
coated with type I collagen. When cells were attached but sub-confluent,
FLEX were exposed to continuous computer-driven stretch-relaxation
cycles (100/minute) at a pressure of 55 mm Hg. After 48 h, morphology
was dramatically altered in FLEX cells, which appeared straplike, with
dense cytoplasm. FITC.labeled phalloidin staining revealed a marked
increase in density and organization of elongated actin filaments. FLEX
cell number was 150% increased over CON (3.1±0.8 vs 2.3±0.6 x106
cells, n=13; pcO.0005). DNA/plate was also increased 1.5-fold (n=6). In
[3H1-proline-loaded FLEX MC, total secreted protein was similar to
CON. Non-collagen protein, however, was decreased from 6.6±2.8 to
2.4±1.0 xIO5 cpm/106 cells (n=9; p<0.O5), while the percentof protein
prepresenting collagen was increased from 47±6 to 70±4% (p<0.025).
Analysis of pepsin-resistant proteins synthesized by CON and FLEX MC
likewise indicated that radioactivity incorporated/psg DNA into molecules
exhibiting properties consistent with types I, III, IV. and V collagen was
increased by 50% in FLEX vs CON MC. PGE2 production was also
increased by 175±3% (n=l2; p<O.0O5). Quiescent MC (0.4% FCS) were
exposed x 24 h to conditioned media (CM) from CON and FLEX cells
and [3H]-thymidine incorporation assessed 2 h later. MC incubated
without CM or with CM from FLEX incorporated radioactivity equally
(9856±1526 and 8795±210 cpm/well, n=8), while CM from CON
reduced incorporation significantly to 5066±443 (p<O.OO5), suggesting
that MC grown on rigid surfaces may secrete growth inhibitory factor(s).
Thus, when MC are grown under conditions more closely resembling
the hemodynamic stress so which they are exposed in vivo, they exhibit
significant differences from those cultured on rigid surfaces in regard to
morphology, growth characteristics, collagen synthesis, PG generation,
and paracrine secretion of growth inhibitory factors. Controlled pulsatile
strech-relaxation will likely provide a more physiologic setting for the
study of glomerular cell function, and may allow for direct evaluation of
the influences of pressure and stretch on cellular responses in vitro.
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TRANSCRIPTIONAL FACTORS FOR TYPE IV
COLLAGEN GENE EXPRESSION IDENTIFIED IN
NUCLEAR EXTRACTS FROM MOUSE AND HUMAN
KIDNEY. Leslie A. Bruggeman*, Peter D. Burbelo*,
Yoshihiko Yamada* and Paul E. Kiotman. Laboratory of
Developmental Biology and Anomalies, NIDR, NIH,
Bethesda, MD and Duke University, Durham, NC.
The spatial and temporal expression of specific
proteins which constitute the glomerular basement membrane
is critical for normal renal development and is altered in many
forms of glomerular disease. The expression of the genes for
type IV collagen 4 ande2), an important structural
component of the basement membrane, is controlled by a
l3Obp shared promoter and a 2lObp enhancer element located
within the first intron of the"4 gene. These specific DNA
sequences within the promoter and enhancer interact with
nuclear proteins to initiate transcription. In order to detect the
presence of these regulatory proteins, gel mobility shift
experiments were performed using nuclear protein extracts
from kidney and EHS tumor and DNA elements from the type
IV collagen promoter and enhancer regions. Both the renal
and EHS nuclear extracts retarded DNA mobility as discrete
bands suggesting specific interaction between DNA and
nuclear protein factors. However, human and mouse renal
extracts exhibited shift patterns which differed from that of
EHS tumor, indicating either tissue differences in the same
factors, or the presence of different factors in the kidney.
DNase I footprint analysis using EHS tumor extracts
demonstrated that the enhancer had two binding sites of 14
and l5bp, and the promoter region had a unique 25bp binding
site. The two enhancer binding sites had similar sequence to
the previously reported 'eve homeotic protein and the cAMP
responsive element binding motifs. Characterization of the
regulatory proteins from kidney and their DNA binding sites
will provide insight into the molecular mechanisms of renal
disease, and the extracellular signals which trigger abnormal
gene expression.
HUMAN MESANGIAL CELLS (MC) EXPRESS
PHAGOCYTIC RECEPTORS SPECIFIC FOR
FIBRONECTIN (FN). FG Cosio, NS Nahman Jr. Dept. of
Medicine, Ohio State Univ. Columbus, Ohio.
Receptors for matrix components, such as FN, can
modify morphology and function in a variety of human
cells. We demonstrated previously that MC express VLA-3,
a binding protein for collagen, FN and laminin (LM) (K mt
35:162, 1989). In the present study, we tested normal human
kidney and MC for the presence of VLA-5, a FN specific
receptor (FNR). In addition, we assessed the functional
properties of MC FNR. Frozen sections of kidney or MC
were incubated with monoclonal anti-VLA-5 antibodies
(PID6) and peroxidase-goat anti-mouse IgG. We showed
that VLA-S is present in endothelial cells, mesangium and
in cultured MC. To evaluate FNR function, cultured MC
were incubated with fluorescent beads coated with purified
human FN (FN-bead) or BSA (BSA-beads). After a 2
h/4°C incubation, the % positive MC (5 beads/MC) were
significantly higher for FN-beads (mean 88±2% SE, n'! 1)
than for BSA-beads (14±5%, n—5). Binding of FN-beads
was inhibited when MC were bound to a FN coated surface
(37±6%, p<.O01) but not inhibited in MC bound to OSA,
LM or the peptide RGD. Cell matrix receptors are often
inhibited by RGD. RGD, added to culture media (100
ug/mi), resulted in MC detachment. After a 2 h/37°C
incubation with beads, MC were exposed to .25% trypsin,
washed and examined for phagocytosis. A greater % of MC
phagocytosed FN-beads (77±4%) than BSA-beads (58j4%,
p—.0l). Adherence to a FN coated surface inhibited MC
phagocytosis of FN-beads (51j3%, p=.003) but not that of
BSA-beads (50j9%). Conclusion: FNR are present in human
renal endothelial and MC. MC FNR are specific for FN
and are phagocytic. FNR may permit MC phagocytosis of
FN-coated compounds deposited in the mesangium and may
participate in the remodeling of the mesangial matrix.
EFFECTS OF NONENZYMATIC GLYCOSYLATION (MEG) OF
MATRIX ON RAT MESANGIAL CELL (NC) FUNCTION. s.,.
Crowlev.,5 N. Browniee*, P. Slnghai*, 0.
Edelstein,* 0. Schlondorff, Albert Einstein Coil.
lied, Bronx, NY.
NEC with crossl inking of cell matrix components
may contribute to diabetic giomeropathy. We
examined the effects of modification of matrix by
NEC on MC function. Matrix was generated by
growing MC for 21 days, and removing the cells
with a detergent/cell lysis solution. The
remaining matrix contained laminin, fibronectin,
and collagens I and IV by indirect imuno-
fluorescence. The matrix was modified by
Incubation for 24 hrs with 50n#1 glycoaldehyde
(GA), a highly reactive crosslinking MEG product.
GA - modification was carried out with or without
equimolar aminoguanidine (ANG), an inhibitor of
cross-link formation. MEG by GA of the matrix was
confirmed by analysis of collagen-linked
flourophotes and was prevented by AuG. We then
examined H-thymidine incorporation by MC plated
onto unmoified (C-Mat) or modified matri.
24hr H-Thymidine Incorporation (CPW
n-6 C-MAT GA GA/ANG N4G
mean 32 18* 27+ 35
11 9 9 16
*GA vs C p<0,05 +GA/AMG vs GA p<O.05
Thus MEG of matrix by GA decreases thymidine
incorporation, an effect partially reversible by
ANG. ANG by Itself had no effect.
We conclude that modification of matrix by NEC
influences growth of MC, which could contribute
to the mesangial abnormalities of diabetic
gl omerul opathy.
EFFECT OF PUROMYCIN AMINONUCLEOSIDE (PAN) ON THE
GLONERULAR DEVELOPMENT. T. Dalecki*, Z. Liu*, N.
Kashihara* & Y. Kanwar. Department of Pathology,
Northwestern Univ. Medical School, Chicago, IL.
A wide variety of renal alterations are seen
in PAN—induced nephrosis which apparently result
in dedifferentiationof the glomerulus. Weinveeti—
gated the effect of PAN on development of the gb—
merulus in a metanephric culture system. Embryonic
kidneys were harvested at 13d of gestation & cul-
tured for 7 days in the presence of PAll (0—2 ug/mi).
Proteoglycans (PGs) were labeled with (35S]sulfate
& tissue processed for autoradiographic and bio-
chemical studies. A> 501 in the number of maturing
glomeruli S in autoradiographic grain density was
observed in PAN—treated kidneys. Normal development
of podocytes was arrested. By immunofluorescent
microscopy, decreased reactivity of anti—PG anti-
body with extracellular matrices was observed. A
2—3 fold decrease in total incorporated radio-
activity was noted. The elution profiles of the
PGs isolated from control & experimental groups
were similar by Sepharose CL—4B chromatography, &
eluted as 3 peaks with KavO.027, 0.35 & 0.70.
In control, 2 species of glycosaminoglycane (GAGs)
chains, i.e. , heparan (ES) S chondroitin (CS), were
observed. US was the predominant GAG present. The
media PGs eluted as 2 peaks (A&B) vithKav—O.07 &
0.05. Both the peaks had almost equal proportions
of ES & CS GAGs. Majority of the radioactivity was
associated with peak A at day 1, while with peak B
at day 7. DEAE—chromatography revealed that the
PGs from the experimental group eluted at a rela-
tively lower salt concentration as compared to the
control (O.4MvsO.5M). In aummary, it seems that
PAN perturbs the metabolism of POs & interferes
in the maturation of the renal glomerulus.
Abstracts 219
ALTERED mRNA EXPRESSION OF BASEMENT MEMBRANE
COMPONENTS IN AMINONUCLEOSIDE (PAN) NEPNROSIS.
Isao Ebihara, Tsukasa Nakamura, Isao Shirato,
Yasuhiko Tomino and Hikaru Koide. Div. of
Nephrol., Dept. of Med., Juntendo Univ., Tokyo,
Japan.
We studied mRNA levels of basement
membrane (BM) components, d..l(IV), laminin,
heparan sulfate proteoglycan (HSPG) in the
kidneys of PAN nephrosis. Total RNA was
extracted from pooled kidneys using 8M
guanidine-HC1. In order to quantify isRNA levels
for laminin A, Bi, B2 chains, t.1(IV) chain and
HSPG, we performed dot blot and Northern blot
hybridization. For immunohistochemistry, we used
the antibodies to mouse laminin, type IV
collagen and HSPG. The anionic sites in GBM were
studied by polyethyleneimine (PEI)-immersion
method.
At day 8 (nephrotic stage) , mRNA levels
for 1 (IV) chain and laminin A, El, B2 chains
increased whereas that for HSPG decreased.
Immunostaining of type IV collagen, laminin and
HSPG showed little difference between PAN
nephrosis and controls. In PAN nephrosis, PEI
aggregates appeared to be smaller in size and
localized at irregular distances as compared
with controls. At day 20 (remission stage), mRNA
levels for l(IV) chain and laminin A, Bl, B2
chains decreased while that for the HSPG
increased.
These results suggest that expressions of
basement membrane genes of dl (IV) , laminin and
HSPG are abnormally regulated and a decreased
synthesis of HSPG might play an important role
in proteinuria in PAN nephrosis.
PLASMINOGEN ACTIVATOR INHIBITOR 1 (PAl-i) IS
A COMPONENT OF THE EXTRACELLULAR MATRIX
(ECM) OF HUMAN MESANGIAL CELLS (HMC).
Jacqueline Hagege, Eric Rondeau, Françoise Delarue, Roger
Lacave, Robert Mcdcalf, Jean-Daniel Sraer (intr. by V.
Kelley), INSERM U 64, hôpital Tenon, Paris, France.
Accumulation of ECM constituents is involved in the
irreversible progression of glomerular sclerosis. HMC
synthesize several constituents of ECM and we have shown
that they also release large amounts of PAl-I and traces of
tissue type plasminogen activator (t-PA). Using ininiunogold
silver staining and bright-field and epipolarisation
microscopy, scanning electron microscopy, and in situ
hybridization we investigated the distribution and the
production of PAl-i by cultured HMC in FCS- containing
medium. Kinetic studies showed that extracellular PAI-l and
fibronectin were present within 2 hours after seeding in the
pericellular environment of non confluent cells. Early
deposition of vitronectin was also detectable. Collagen III
was seen inside the cells. Extraceliular collagen IV appeared
later, 2 to 4 days after seeding. No t-PA was observed in
ECM. At confluency, smaller amounts of PAI-l were
detected in ECM suggesting that it has been removed by
spreading cells. No PAl-I was observed under detached
cells. Deposition of ECM components was suppressed by
addition of cycloheximide and was delayed when cells were
seeded in serum-free defmed medium. PAI-l antigen
deposition in ECM and PAI-l mRNA accumulation in the
cells were increased after incubation with 10 ngfml PMA and
10-8 M dexamethasone whereas 1 mM cAMP inhibited these
effects. We conclude that 1) PAl-i is an early component of
ECM of HMC; 2) PAl-i deposition is modified during ECM
remodeling and is regulated by hormones or local mediators;
3) its role remains speculative but could concern cell
adhesion and protection of mesangial ECM from
degradation.
GLYCOSAMINOGLYCAN (GAG) SYNTHESIS BY RAT
MESANGIAL CELLS (MC) IN CULTURE. P. Hovingh*,
G.C. Groggel, A. Linker*. University of Utah School
of Medicine and VA Medical Center, Salt Lake City, UT.
The production of both cell membrane-associated
free chain (FC) and intact proteoglycans (PG) and
media secreted FC and intact PG by subconfluent MC
in culture was assessed after 24 hours of labeling
with 35S-sulfate. Cell membrane GAGs were extracted
with 0.2% Triton and media GAGs were precipitated
with cetylpyridinium chloride. The GAGs were
characterized by elution on Sepharose CL-4 and
response to alkaline degradation and enzyme
digestion. 64-78% of labeled GAGs appeared in the
media. In media, 77% of sulfated GAGs were
chondroitin sulfate (CS) and 17% heparan sulfate(HS). 48% of CS and 36% of HS were FC and the
remainder intact PG. On the MC surface 57% of
sulfated GAGs were CS and 42% HS. 83% of CS and 30%
of HS were FC and the remainder intact PG. The Kay
of FC did not change after alkaline degradation but
the Kay of intact PG significantly increased (0.45
before and 0.66 after). For cell membrane HS, 100%
of intact PG and 92% of FC were removed by crude
Flavobacterial heparinase. For CS 95% of intact PG
and only 19% of free PG were removed. Hyaluronate
was labeled with 3H-glucosamine. 66% of hyalu-
ronate was cell membrane-associated.
In conclusion the predominant GAG synthesized by
MC is CS, the majority of which is secreted into the
media. Many of the GAGs are present as FC which are
not intracellular molecules. These GAG FC appear to
be a functionally distinct form of the PG and may
play a biological role on the cell surface.
cEr.LtJLAR P8SS OF G1JLMERUL1R AE*1Il 'ID
BCMMAN'S (PSULE. Itaru Kihara*, Eishin Yoita*,
and Tadashi Yamamoto. Dept. of Pathology, Inst. of
Nephrology, Niigata Univ. Sch. of Med. Niigata.
Japan.Processes leading to ultimate adhesion of the
glc*nerular capillary (CC) to Bowman's capsule (BC),
one of the cardinal lesions of progressive
glanerular sclerosis were studied on nephrotic
Wistar rats to which 3H-TdR had been given, twice
a day (iv) of a dose of 30 uCi/i00 g BW for 14
days. Nephrosis was induced by a single injection
of aminonucleoside of 10 mg/i 00 g 4. Rats were
killed on days 3, 5, 7, 14, and 28, and kidneys
were perfuse-fixed with paraformaldehyde-lysine-
periodate and forinalin. They were processed for
ininunoelectron microscoppy (Il4) and autoradio-
graphy (ARC). In control rats ARG showed a labeling
index of 12 % on parietal cells of BC, but none of
glcnierui.ar epithelial cells (GEC) so far as
examined. Cellular events preceding the adhsion
occurred as early as 7 days after aminonucleoside
injection. They were segmental foci where
glanerular basenent membrane (GEM) was directly
covered by hypertrophic or mitotic parietal cells
of BC. Grain positive nuclei were demonstrated in
sane of these cells in the process of adhsion by
ARG. GEC in the vicinity of such covering showed
advanced degenerative changes; consistently they
had becane detached fran GEM. Extracellular matraix
in various amount stained positive with anti-type
IV collagen, laminin and fibronectin, which
connected GEM and BC.
In conclusion the adhsion of CC to BC is
initiated by parietal cells to cover denuded part
of GEM and to produce extracellular matrix between
CC and BC.
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TRANSCRIPTIONAL REGULATION OF COLLAGEN IV GENES.
P.D.Killen, R. Long*, C. A. DeMeester, E. OBrien*.
University of Michigan, Dept. of Pathology, Ann Arbor, Ml.
Collagen IV, the major structural component of basement
membranes, is predominantly composed of two genetically
distinct ot chains. During renal development, collagen IV
genes show unique temporal and spatial patterns of
expression. The 5' end of these genes are separated by
approximately 130 bp and are transcribed by a shared
bidirectional promoter under the influence of regulatory
sequences contained within the first intron of the o 1(IV)
gene. In order to characterize sequences which regulate
collagen IV genes during differentiation and development,
fragments of the first intron spanning 12 kb have been
subcloned in plasmids containing the thymidine kinase (tk)
promoter directing the transcription of chloramphenlcol
acetyltransferase (CAT), a prokaryotic enzyme not found in
eukaryotic cells. These constructs were transfected into
cells in culture which transcribe the collagen IV genes at
high or low levels and CAT activity was correlated with
various intron segments. A 135 bp fragment has been
identified which enhances 1k transcription 8-10 fold in
expressing cell types. The same fragment represses 1k
transcription 5-10 fold in embryonic fibroblasts. Gel
mobility shift assays have been used to identity proteins
within nuclear extracts which specifically bind to this
fragment. Nuclear extracts from expressing and non-
expressing cell types contain distinctly different proteins
which specifically bind to this nucleotide sequence.
Modulation of these trans-acting factors may regulate
collagen IV expression during development and in acquired
and hereditary renal disorders.
HUMAN FETAL GLOMERULAR MESANGIAL (MES)
CELLS SYNTHESIZE PROTEOGLYCANS (P0) WHICH
ARE SIMILAR TOTHOSE FROM AORTIC SMOOTH
MUSCLE CELLS. ByDavid J. Klein*. Youngki Kim,
Theodore R. Oegema*, and David M. Brown, M.D.
University of Minnesota, Mpls.
The glomerular mesangium is comprised of a cell with
contractile properties embedded in an extracellular matrix.
We studied the PGs synthesized by confluent human fetal
Mes cells in culture during a 24h exposure to [35S]sulfate
and [3H}ainino acids, followed by a 24h chase in non-
radioactive medium. Mes cells released a hydrophobic
heparan sulfate (HS) PCI larger than that previously described
in glomerular basement membrane into both the labelling and
chase media. This Sepharose CL-4B (4B) Kay 0.36 PG with
a 220 kD protein core was rapidly released from the cell
surface (released from the cell layer by detergent or mild
frypsin treatment).
Chondroitin (CS) and dermatan (DS) were the
predominant Mes cell POs, Medium DS PG eluted from 4B
at Kay 0.26 and had a 49 kD protein core which was
recognized on Western analysis by antibody to Biglycan, a
ubiquitous PG whose cDNA has been sequenced, but whose
presence in kidney has not been previously recognized. Mes
CS PG was larger than the DS PG (4B Kay 0.12) and had a
larger (253 kD) protein core. It was released later in the
chase period (between 6 and 24h) than DS or HS PGs. Its
glycosaminoglycan chains were smaller than those on DS PG
(30 v 36 kD) and had a lower C4:6 sulfate ratio (1.53:1 vs.
3.65:1). DS was also found in the intracellular compartment
(detergent extracted both before and after trypsin), while CS
PG was present on both the cell surface and in the
extracellular matrix-cytoskeletal (detergent insoluble) fraction.
The Mes PG phenotype described herein is similar to that of
aortic smooth muscle cells and supports the notion that
mesangial cells are of vascular origin.
OSTEONECTIN IS A PRODUCT OF LLC-PK1 CELLS.
J.B. Kpto*, P. Bianco, M,F. Young, J.D. Termine,
and P. Gehron Robey, Bone Research Branch, NIDR,
NIH, Bethesda MD.
Osteonectin (OH), a calcium-binding protein ini-
tially described as a component of mineralized
tissues, is now recognized as a product of various
cells involved in either matrix synthesis or steroid
secretion. Recently we have found ON
immunoreactivity in several épithelial tissues. In
tissue sections of adult mouse kidney, polyclonal
antibody prepared against a synthetic peptide
fragment of SPARC (the mouse homolog of ON) reacted
specifically with cells of the cortical distal and
medullary tubules. In biopsy sections of adult
human renal cortex, monoclonal anti-bovine ON
antibody labelled distal tubular cells. In order to
demonstrate ON expression by renal tubular
epithelial cells in vitro, we studied two cell
lines, LLC-PK1 and MOCK. After met&bolic labelling
with l'4C)-proline and lC]-leucine, a polyclonal
anti-bovine ON antibody specifically
immunoprecipitated a 45 Ed polypeptide from condi-
tioned medium and cell layer of LLC-PK1 cells. RNA
extracted from LLC-PK1 cells, when hybridized to a
bovine ON cDNA, revealed a 2.2 Kb transcript.
Exposure for 24 hours to agents known to increase
intracellular cAMP in these cells (10 nM calcitonin,
100 nM vasopreasin) was shown in preliminary
experiments to increase ON mRNA levels by
approximately 65%. HDCK cells expressed neither ON
mRNA nor protein. In conclusion, not only do renal
tubular epithelial cells from mouse and man possess
ON inununoreactivity in vivo, but I.LC-PK1 cells
synthesize ON in vitro. This model system mayfacilitate investigation into the function and
expression of ON in ion-transporting epithelia.
INCREASED FIBRONECTIN SYNTHESIS AND
EXPRESSION OF mRNA IN MESANGIAL CELLS
CULTURED IN HIGH GLUCOSE MEDIUM.
Jeffrey L Kreisberg. Robert A. Radnik, Suzanne H. Ayo, Jo
Ann Garoni, Elaine R. Rampi, and Dean R. Appling.
University of Texas Health Science Center at San Antonio,
Department of Pathology, San Antonio, Texas and Clayton
Foundation, Austin, Texas.
Nodular expansion of the glomerular mesangium with
increased amounts of extracellular matrix (ECM) material is
pathognomic of diabetic nephropathy. Mesanglal cells in cul-
ture contain fibronectin as the most abundant ECM compo-
nent followed by lanilnin and type N collagen. We found by
immunocytochemistry and quantitated by solid phase ELISA
that mesangial cells cultured in high glucose (HO 30 mM)
accumulate increased amounts of fibronectin, laminin and
type IV collagen. After 4 weeks of high glucose, fibronectin
and laminin were increased approximately 60%, while type
IV collagen increased 50%. [Kreisberg et al, Fed Proc
3: 1270a, 1989.] To determine whether the synthetic rate of
fibronectin was increased, mesangial cells were labelled with
35S-methionine/cysteine and media and SDS extracts of
whole cells were immunoprecipitated with an antibody to
fibronectin. After one week of HG, mesangial cells synthe-
sized 30% more fibronectin than normal glucose (NO, 10
mM) grown cells. This increased to 40% after one month and
90% by six months. The specific activity of the radiolabel in
total cell protein was no different in NG vs. HG grown cells.
In support of increased synthesis as the mechanism involved,
a 2.5 fold increase in fibronectin mRNA synthesis was found
after one week of high glucose. Thus, one of the mechanisms
involved in fibronectin accumulation in HO is an increased
rate of synthesis.
This work was supported by NIH grantBK 17387 and
grants from the National Kidney Foundation and the Clayton
Foundation.
EFFECTS OF ELEVATED GLUCOSE ON COLLAGEN
BIOSYNTHESIS BY CULTURED RAT KIDNEY
MESANGIAL CELLS. Ahad Mahootchi, Samuel J. DiMari*
and Michael A. Haralson'. (lntr. by Harry R. Jacobson).
Vanderbilt Univ. Med. School, Dept. of Pathology,
Nashville, TN.
The mesangial cell likely contributes to the excess
synthesis and deposition of matrix components found in the
glomerular lesions of diabetic renal disease. However, the
molecular basis for the putative altered matrix production by
this cell type in the kidney remains controversial. Using
immunological approaches, others have suggested that
hyperglycemia alone may be an important regulator of this
process. Thus studies have been undertaken to determine if
elevated glucose (30 mM) alters collagen synthesis by
cultured rat kidney mesangial (RKM) cells. RKM cells were
grown in medium containing either normal (5 mM) or
elevated (30 mM) glucose for either 1 or 3 weeks. The
collagens synthesized were isolated using limited
pepsin—digestion and differential salt fractionation. Neither
short- nor long-term exposure of RKM cells to elevated
glucose resulted in a qualitative alteration in the synthesis of
either types I, HI, IV or V collagen. Quantitative analysis
indicated that both acute and chronic exposure to elevated
glucose resulted in a slight increase (—10%) in the amounts
of types I and III collagen components secreted into the
culture medium. However, the amounts of these genetic
types of collagen retained by the cells were decreased —50%
in both instances. Consequently, since types I and Ill
collagen represent >95% of the total collagen produced in all
instances, conditions of elevated glucose reduced the total
amount of these genetic types of collagen synthesized. In
contrast, no significant change occurred in the total amount
of type IV and type V collagen synthesized in either case of
of elevated glucose. Thus, these findings provide further
evidence suggesting that changes in glucose concentration
alone may modify matrix production by the mesangial cell.
EFFECTS OF HIGH GLUCOSE CONCENTRATIONS ON
HUMAN MESANGIAL CELL (MC) GROWTH AND
FIBRONECTIN (FN) PRODUCTION. NS Nahman Jr, K
Leonhart, FG Cosio, Ohio State Univ. Department of
Medicine, Columbus, OH.
In diabetic nephropathy, the amount of FN in the
glomerular mesangium is increased. Mesangial FN is, at
least in part, produced by MC. In these studies, we
postulated that high glucose levels may have an effect on
human MC FN production. To test this hypothesis, human
MC were cultured with supplemented Media.l99 containing
either 5 mM (5mMG) or 20 mM (2OmMG) glucose. Cell
numbers (by hemocytometer counts) and FN concentration
in the tissue culture supernatant (TCS) (measured by an
ELISA) were determined 2, 4, 6, 8, 10, 12, and 14 days
afte. plating. In addition, cell proliferation was determined
by H thymidine uptake on days 3, 4, 5 and 6. By day 4,
and on all subsequent days, fewer MC were present in
20MG than 5mMG cultures (mean 188±8 SE cells x
10 /well vs 423+9, p<.OOI). Similarly, thymidine uptake
was lower in 2OmMG cultures (3851±293 cpm vs
11920±583, p<.OOI). In contrast, TCS FN levels were
higher in cultures containing 2OmMG than 5mMG (day 8,
368±25 pg/cell vs 265±6, p—.03 and day 10, 357±40 vs
183±15, p=.028). We showed, in control ELISA5, that high
glucose concentration did not interfere with the FN ELISA.
After 28 days in culture, to assess the amount of FN bound
to cells and their associated matrix, all plate bound proteins
were solubilized with 1% NP-40 and the amount of FN
measured with an ELISA. When compared to 5mMG,
human MC exposed to 2OmMG demonstrated higher cell
and matrix FN levels (702±108 ng/well vs 24473, n=3,
p<.025), despite similar cell numbers. Conclusion: High
glucose concentration inhibits human MC growth in vitro
and is associated with increased MC FN production. These
effects may be pathogenic in the development of diabetic
nephropathy.
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TRANSFORMING GROWTH FACTOR-B (TGF-B) REGU-
LATES PRODUCTION OF EXTRACELLULAR MATRIX (ECM)
COMPONENTS BY GLOMERULAR EPITHELIAL CELLS. L
Nakamura*, S. Okuda", D. Miller*, E. Rtsoslahti*, W.
Border. Univ. of Utah School of Medicine, Salt Lake
City, UT and La Jolla Cancer Research Foundation, La
Jolla, CA.
TGF-B has been shown to be unique among growth
factors in regulating ECM production by mesangial
cells (Kidney mt 35:341, 1989). We now extend these
studies to the glomerular epithelial cell by examining
the effects of TGF-B, interleukin-I (IL-I). platelet-
derived growth factor (PDGF) and tumor necrosis
factor (TNF) on ECM production.
Epithelial cells in culture were metabolically labeled
with 35S sulfate, 35S methionine or 14C proline. ECM
components in conditioned media and cell layers were
analyzed by SDS-PAGE with fluorography and/or by
gel filtration. Specific ECM identification was carried
out by immunoprecipisation and/or enzyme digestion.
Control epithelial cells produced the chondroitin/
dermatan sulfate proteoglycans biglycan and decorin,
a large heparan sulfate proteoglycan, fibronectin,
laminin and type IV collagen. Exposure to TGF-B in-
creased the secretion of biglycan and decorin and
both the secretion and cell layer accumulation of fi-
bronectin and type IV collagen. In parallel experi-
ments with mesangial cells TGF-B only stimulated
production of biglycan and decorin. In both cell
lines, IL-I, PDGF and TNF did not demonstrably affect
ECM production. These results show a similar effect of
TGF-B on glomerular epithelial and mesangial cell
proteoglycan production but a differential effect on
other ECM components. This may provide insight into
the distinctive ECM morphology seen in epithelial
versus mesangial cell glomerulopathiea.
COLLAGEN PRODUCTION BY CULTURED RAT 1IESANG.TAL
CIILLS(MCs). Ichiel Narita, Tadahisa Ogihara,
Kazuya Ueki, Kazukiyo Yoshida, Masaaki Arokawa.
Niigata Univ. Med. School, Dept. of Med.(II),
Niigata, Japan. (Intr. by T. Yamamoto)
Progressive glomerular sclerosis is a
common feature seen in advanced primary and
secondary glomerulonephritis. It is generally
associated with proliferation of MCs and in-
creased accumulation of mesangial matrix compo—
uents. But the mechanism involved in it reins i v.a
uncertain. When cultured on rat type I collagen
coated dishes, the MCs represented much flare
cytoplasmic projections compared with the cells
cultured on plastic. We tried to clarify the
effect of these phenotypic changes caused by
altered culture substratum on collagen produt—
tion by tiCs. Cultured rut MCs were pulsed with
38—proline for 24 hours in labeling medium which
contained ascorbate and beta—aminopropionitrile.
After incubation, the culture medium was removed
and cell layers were scraped into acetate.
Quantification of collagen production was per-
formed by measuring collagenase sensitive radio-
activity of pepsin resistant macromolecules.
Subsequently, qualitative analysis was performed
according to the procedure described by Haralson
et al(Lab.Invest. 57: 513—523,1987).
Although the total amount of collagen pro-
duced by MCs on collagen coated dishes, were
equal to that on plastic dishes, collagen amount
in the medium fraction was significantly in-
creased when cultured on collagen coated dishes.
When cultured on plastic dishes, the percentages
of type IV nod V in total collagens were less
than 5%, and this observation confirmed the
results of previous reports. However, tiCs cul-
tured on collagen coated dishes produced larger
amount of type IV and V collagens, especially in
cell—associated fraction, compared with the
cells on plastic. Matrix biosynthesis by tiCs
may be regulated by substrata of culture.
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TRANSFORMING GROWTH FACTOR-B (TGF-B) IS
RESPONSIBLE FOR GLOMERULAR PROTEOGLYCAN
PRODUCTION IN EXPERIMENTAL GLOMERULO-
NEPHRITIS. S. Okuda5. L. Languino, E. Ruoslahii1, W.
Border. Univ. of Utah School of Med., Salt Lake City,
UT and La Jolla Cancer Rca. Foundation, La Jolla, CA.
TGF-B uniquely regulates production of the proteo.
glycans biglycan and decorin by cultured mesangial
cells (Kidney mt 35:341, 1989). We now provide evi-
dence that TGF-B mediates proteoglycan production
and mesangial matrix expansion in vivo. Glomerulo-
nephritis was induced in rats by injection of anti-
thymocyte serum (ATS). Kidneys were harvested 1, 4.
7, 14 and 28 d post-ATS for histologic examination and
culture of isolated glomeruli. Glomerular cultures
were metabolically labeled and the conditioned media
analyzed by SDS-PAGE with fluorography. Cultured
ATS glomeruli showed increased proteoglycan syn-
thesis beginning on d 4. peaking on d 7 and de-
creasing to control levels by d 28. Conditioned media
from the same ATS glomeruli, when added to normal
cultured mesangial cells, induced proteoglycan syn-
thesis in an identical temporal pattern as seen in the
glomerular cultures. The response mirrored the ef-
fect of adding exogenous TGF-B. The activity of the
conditioned media was blocked by addition of anti-
serum made against a synthetic peptide from TGF-B;
prior addition of the peptide abolished the blocking
effect. Glomerular morphometry revealed mesangial
matrix expansion that temporally paralleled proteo-
glycan synthesis by ATS glomeruli and proteoglycan
induction by the conditioned media. Immunoprecipi-
tation with antisera raised against the synthetic pep-
tides of the core proteins identified the induced
proteoglycans as biglycan and decorin. These results
implicate TGF-B in the pathogenesis of extracellular
matrix accumulation in glomerulonephritis.
CELL POLARITY AND CRYSTAL BINDING TO RENAL
PAPILLARY COLLECTING TUBULE (RPCT) CELLS IN
PRIMARY CULTURE. K Riese5, J Kleinman, J
Wiessner*, 0 Maadel5, and N Mandel*, Dept Medicine
VA Medical renter & Med Coil of WI, Milwaukee, WI.
Attachment of microcrystallites within the
renal papilla may be an important component of the
pachophysiology of nephrolithiasis. We have
characterized attachment of preformed calcium
oxalate (CaOx) crystallites to RPCT cells (R Riese et al.,
Am J Physiol 255: FIO25-F1032, 1988) demonstrating
specific binding of these crystallhtes to the cellular
aggregates. In this study we hypothesized that the
RPCT epithelial cells may require loss of their
apical/basolateral polarity to permit binding with
CaOx microcrystallites introduced into the media.
RPCT cells in primary culture demonstrated the
characteristic monolayer growth with interspersed
cellular aggregates. CaOx binding was assessed using
14C-CaOx and polarizing light microscopy. RPCT cells
in monolayer were depolarized prior to CaOx
incubation by the addition of 3 mM EGTA to the media.
This depolarization resulted in a marked decrease in
trans-epithelial resistance followed by (with a 4-8
minute delay) a 21 times increase in CaOx adherence
to the monolayer cells over control (p<O.OOI). A
monoclonal antibody raised against the RPCT cell
surface bound to the surface of EGTA-disrupted
monolayer cells and to the surface of non-disrupted
cells in the aggregates, but not to the apical surface
of the intact monolayer cells. The distribution of
antibody binding was very similar to the distribution
of CaOx binding, and suggests that she cells in the
aggregates have lost their membrane polarity. The
loss of cell membrane polarity due to epithelial
injury in the nephron may provide a Site of crystal
fixation in the pathogenesis of nephrolithiasis.
A NOVEL SHORT CHAIN COU.ADEN 1$ SYNTHESIZED
BYCULTURED RAT MEBM(OIAL CELLS. ND. enbluni
and B.aOI.esL Div. ofNeph. Children'sHoep.; Dept. Mat, and
Cell. Blol.. Harvani Medical Sch., Boston, MA.
Extracellular matrices found In different tissues contain
several types of short chain collagens. These collagen. have
structures which are distinct from those of fibrillar and type IV
collagen. and they are predicted tobe functionally unique.
However, their function Is currently unknown, loonier to
determine the potential contribution of mesanglal short chain
collagen. to mesanglal matrix structure and function, we
characterized the collagenous proteins synthesized by
cultured rat mesanglal cells (MC). Confluent cells. Incubated
with Na ascorbate and -am1noproprlonltrIIe, were labelled
with 35s-m.thlonine. Medium-derived proteins were
harvested and precipitated with ammonlum sulfate and then
analyzedby SDS-PAGE and autoradiography. Collagenous
polypeptides were Identified by their sensItivity to digestion
with bacterial collagenase. Bands corresponding to types 1,111
and IV collagenwere Identified by electrophoretic analysis of
fragments generated by digestion with pepsin. In addition.
bands corresponding to types III and IV collagenwere
Identified by Immunoblotting with monospecific antibodies to
types III and IV collagen. Sn addition to these collagen., we
have Identified a novel 8OKDa collagenous polypepude . 'P0
verlrthat this 8OKDa bend does not represent a partially
degraded known collagen, we performed cell free translation of
MC poly AmRNA In rabbit reticulocyte lyaate This also
generated a 8OKDa collagenase sensitive polypeptide. We
have purified the 8OKDa collagen using a combination of CostA
and gel filtration chrosnatography.tJslng ConA
chromatography and SDS-PAGE we have determined that the
8OKDa collagen does not contain mannose residues, In
contrast to other collagen. secreted by MC'..
We conclude that MC'. synthesize a novel 8OKDa collagen
which Is not linked to mannose containing carbohydrate
residues. We speculate that this collagen Is similar to type VIII
collagen, a short chain collagen recently cloned from rabbit
corneal endothellal cells (Yamaguchi et. at, J. Blot Chem., In
press.). The sequence of the type VIII CDNP1 predicts that this
collagen Is8OKDa In size and does not contain mannose.
COLLAGEN mRNA ANALYSIS IN HUMAN AND PORCINE
GLOMERULAR AND TUBULAR CELLS SHOWS CELL SPECIAL-
IZATION IN VITRO, Jon I. ,Scheinman, Ilisako
Tanaka*, and Oliver urown • Duke Univ. Med.
Ctr., Durham, NC.
Human and porcine glomerular epithelial
(GEC), mesangial (MC), tubular epithelial (TEC),
and skin fibroblasts (Pb) were characterized by
distinctive markers, Cultures were either ac-
tively growing (just confluent) or resting (post
confluent). Mitogenic stimuli (growth factors,
FCS) were discontinued for one day or >5 days
respectively, and ascorbate added X 24 hrs.
eDNA probes were characterized by Northern
blotting, directed to —Actin, FN and procolla—
gens a1(I), 02(I), a(III), 01(IV), a2(iv), and
02(V) were hybridized to extracted RNA by slot
blot for (relative) 32 quantication. Matrix
(FN) to cell protein (—actin) ratios were
greater in resting FR (1.14) than growing PB(2.0), but Constant in resting vs early CRC (4.5
vs 3.8). ai(I) to PH ratio predominated in Pb
(.82) vs all glomerular cells (.12). 01(IV) to
PN ratio predominated in all glomerular cells
(1.62) vs Fb (0.18). CCC (2.25) and TEC (1.87)
had 01(IV) to PH ratio greater than MC (.89).
02(IV) to FN ratios had similar patterns to
a1(rv). ai(III) and a(I) to FN ratio mRNA
levels were not dramatically different among
cell types, and perhaps not coordinately regu-
lated with a(I).
These differing patterns of mRNA transcrip-
tion in Glomerular epithelial and mesangial
Cells, and tubular cells suggests that differen-
tiated collagen synthesis can be maintained by
passaged cells in vitro.
EFFECT OF GLUCOSE ON PROTEOGLYCAN PRODUCTION tN
RAT MESANGIAL CELLS IN CULTURE. S.Silbiger, 0.
Schlondorff, and P.Gordon*. Montefiore Med Ctr
and the Albert Einstein Coil of Med. Bronx, NY.
Mesangial matrix expansion occurs in diabetes.
Proteoglycans (POC) are integral parts of this
matrix, and may impact on cellular function and
matrix component interaction. We sought to
determine the effect of elevated glucose
Concentration on PGC quantity and character in
rat mesangial cells (RMC) in Culture. RNC,
passages 4—7, were maintained in media (RPMI+ 10%
FCS) with a final glucose concentration of either
200mg% (Ctrl) or SOOmg% (Hi—Glue) for 5—7 days.
PGCs generated by RMC were metabolically labelled
with S3 —Na2SO,for 72h, and then extracted from
the matrix remaining on the culture dish. DEAE
Sepharose chromatography revealed a greater
amount of labelled PGC in the matrix grown in
Hi—Glue media (165—385% increase over Ctrl).
Since H'-thymidine incorporation was equal in RMC
grown in Ctrl or Ni—Glue media for 24h, this
finding can not be explained by an increase in
cell number. The PGC species from the Ni—Glue
matrix also doted from the DEAE column at a
lower NaCl concentration than Ctrl (.58±.O2M vs
.66±.02M), demonstrating a reduced number of
negative charges/molecule. Sizing chromatography
(CL4B) of the Ctrl and Hi-Glue species showed
comparable patterns, with a major peak at a Kay
of . .385 and a minor peak at .20. We conclude
that exposure of RMC to elevated glucose
concentrations in culture increases the amount
and changes the character of the POC deposited in
the matrix. Thus, this response of cultured RMC
may help explain matrix changes observed in
diabetes.
EXTRACELLULARMATRIX RECEPTORS IN THE
KIDNEY. E.E. Simon and J.A. McDonald'. Jewish
Hospital of St. Louis and Washington University, St.
Louis, MO.
Cell surface receptors for the extracellular matrix
anchor cells to the substratum and may transmit
important transcellular signals. One major family,
integrins, consists of a beta subunit linked noncovalently
to different alpha subunits which confer ligand
specificity. Antibodies to the a subunits of the f3 class
(also known as VLA antigens) were used to stain
cryostat sections of unfixed human kidney using
fluorescein labeled 2° antibodies. Antibodies to a1
(TS2/7; ligand specificity unknown) stained the
glomerular mesangium and, less strongly, all tubules. a2
(12F1; which defines a collagen receptor) was positive
in the mesangium and distal nephron segments. a3(J143; collagen, laminin and fibronectin [FN]) was
present diffusely in the glomerulus with less intense
staining in all tubules and the interstitium. a4 (B5G1O;
unknown ligand) was negative, a5 (FN) was extremely
faint in both glomeruli and tubules. a4 (G0H3; laminin)
was positive in all tubules but negative in the
glomerulus. In addition, antibodies to the non-integrin
67.kD laminin receptor (BCZ-C3) showed bright tubular
staining with little or no glomerular staining.
Thus, we have surveyed all the known receptors in
the /3 family of integrins as well as a non.integrin
laminin receptor and, as expected, found site.specific
variations. Although both tubular and glomerular
basement membranes contain laminin, the putative
laminin receptors vary strikingly in distribution.
RULATION OF Efl'RACLLULAR MATRIX (ECU)
PRODUCTION BY CULTURED RAT MESANOIAL CLIS (UCs).
R. Bernd Sternel, Eiji Ishimurs and Michael
Ksshgarian. Tale Univ. Sch. of Med. New Haven, CT.
Formation of ECU by MCi contributes to
progressive glomerulosclerosis. We have
previously reported an immunocytoche.ical study on
the production of ECU constituents by cultured rat
MCi. This study was extended by LISA assay and
Northern blotting. LISA assay showed that, as
quiescent MCa grew after re—feeding with 10!. FCS,
the mount of collagen I (Cl), III (CIII), 1V
(CIV) and laninin (LU) increased both in
aupernatant and cell layer. At MC confluency, ECU
amount divided by DNA amount began to decrease for
CIII, CIV and LU in both supernatant and cell
layer; whereas CI did not change. a These findings
were consistent with the immunocytochemical
study. Northern blotting demonstrated that mRNA.
for LU, CI, CIII and CIV are still detectable even
after 48—hour serun starvation. One day after
re-feeding with 10% FCS, mRNAs for CIV and LU
Increased, while those for CI and CIII decreased.
At confluency all four mRNAs decreased in
expression. After confluenoy, mRNAs for CI and
CIII increased greatly, but those for CIV and LW
remained low. These results indicate that
quiescent MCs continue to synthesize ECU in low
amount. PCS which is undefined mixture of several
growth factors affects the synthesis of individual
ECU constituents differently. The synthesis of
basement membrane components (CIV and LU) is
downregulated by their secretion and Incorporation
into an extracellular matrix at cellular
confluency, while the production of interstitial
collagens (CI and CIII) is not.
IDENTIFICATION OF A LAMININ BINDING SITE FOR HUMAN
MESANGIAL CELLS: ATTACHMENT AND SPREADING ON
BASEMENT MEMBRANE PROTEINS. B. Weeks*, J. Kopp, S.
Horikoshi*, H. Kleinman*, and P. Klotman. Duke Univ.,
Durham N.C., and NIDR/NIH, Bethesda, MD.
Since mesangial cell expansion may result from exposure to
damaged glomerular basement membranes (BM), human adult
and fetal mesangial cells were tested for attachment and
spreading on BM components. Culture wells were coated with
5ig of laminin, fibronectin, collagen IV or BSA, or 200ig of
the following synthetic peptides: ROD, the cell attachment site
on fibronectin and laminin; YIGSR,the laminin peptide
involved in tumor metastasis; IKVAV, the laminin peptide
known to stimulate collagenase IV synthesis and neurite
outgrowth; or Y6, a laminin sequence with no biological
activity. After 45 minutes, adult and fetal mesangial cells
responded similarly to the various substrates with little
attachment and no spreading on BSA. Adult mesangial cell
attachment to laminin, fibronectin and collagen IV ranged
between 50-75% while fetal cells attached best to
fibronectin(95%) compared to laminin and collagen IV (also 50-
75%). More than 90% of the adult cells spread on each BM
component while fetal cells spread better on fibronectin(—90%)
compared to laminin and collagen IV(—65). Of the peptides
tested, the IKVAV peptide stimulated the most attachment and
was the only sequence which promoted spreading. The
IKVAV activity was stronger for the fetal cells(60%
attached,68% spread) compared to adult(25% attached,43%
spread). In summary, adult and fetal mesangial cells attach and
spread rapidly on BM proteins. In addition mesangial cell
attachment and spreading on laminin involves the IKVAV
sequence. The difference between adult and fetal cell
attachment and spreading on the IKVAV sequence may be
rekivent to mechanisms of embryonic renal development
Further, the exposure of specific sequences including IKVAV
on BM proteins as a result of injury may explain the mechanism
of mesangial cell expansion during various glomerular diseases.
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GLUCOSE-INDUCED TRANSCRIPTIONAL CONTROL OF CYTOS-
KELETAL -ACTIN AND BASEMENT MEMBRANE PROCOLLAGEN
TYPE IV IN PROXIMAL TUBULES A CELL CULTURE MODEL
OF DIABETIC RENAL HYPERTROPRY. F,N. Ziysdeh,
E.R. Snipes*, M. Watansbe*, R.J. ALvarez, S.
Goldfsrb, & T.P. Haverty. U of PA, Phila., PA
Diabetic nephromegaty is characterized by renal
cell hypertrophy (CR) and thickened basement mae-
bran.s (EM). We previously showed using RIA that
mouse proximal tubule calls (PTC) cultured for
72 h in 450 mg/dL glucose (G450) secrete twice
as much procotlag.n type IV (ply) as FTC grown
in 100 •g/dL glucfa (0100). Dot blots of aNNA
hybridized with P-Labeled e1(IV) procsllagen
5DNA revaaled concordant increase in steady-state
message lavel in G450 vs 0100. Using nuclear
run-off studies, we now demonstrate this response
is in part due to enhanced in vitro ply gene
transcription rate:55% increase In 0450 vs 0100.
To examine whether enhanced ply biosynthesis
is associated with CR, we studied the effects of
ambient glucose on cell growth, protein synthesis
and $-actin gene transcription. Flow cytometry
demonstrated increased PTC size in 0450 vs 0100.
This was predominantly a reflection of CR Total
cell protein content increased by 27%, from 162
. 22 yg/10 cells in 0100. to 209 32 in 0450,
n8, puo.001. Incorporation of li-leucine In-
cressed 2.7-fold, indicating eqhanced protein
synthetic rate (72.5 • 3.2 cpm/I0 cells In 0100,
vs. 195.6 , 15.9 in 0450, n—5, p0.0O5). Further-
mors, P-actin mRNA steady-state levels increased
1.6-fold in 0450 vs. 0100. This is consistent
with glucose-induced Ø-sctin accumulation, an
abundant cytoske(etsl element which contributes
to Ca. Nowever, In contrast to pIV, f-actin mENA
Levels were increased mostly by massage stabi-
lization since nuclear run-off assays showed
unaltered in vitro $-actin gene transcription
rate in 0450 vs. 0100.
Thus, high glucose increases FTC mass as evi-
denced by increased cell size, protein content
and synthetic rate, and P-mctin CRNA levels.
Whether decraaed protein degradation is alsø
involved requires further study. Additionally,
enhanced ply gene transcription rate, increasing
message levels and peptide biosynthesis, may
contribute to glucoselnduced increase in coltaten
synthesis and thickened BK.
ACFIN MICROFJLAMENT REORGANIZATION IN
MOCK CELLS DURING THE FORMATION OFA
POLARIZED MONOLAYER.
Robeit Racallan #, Eric Karserittand Kai Simon The Cell
Biology Program EMBL, Heidelberg, FRG., and the DMsion of
Nephrology, UCLA Medical Center, LOS Angeles, Cal.
The oianlzationof the actin microfilament network during the
formation of a polarizedmonolayerwas studied using confocal
lmmunofluorescence microscopy in MDCI( cells grown on filter
supports. Actin filamentswere labeled with fluorescein
isothiocyanate conjugated phalloidln in MDCK cells fixed with
glutaraldehyde with Triton X-100.
Isolated cells had a ring of actin located near the base of the
cell from which the stress fibers radiate to the ruffled edges of the
ceU. This actin ring delineates the apical plasmamembrane since
the microvilil were found exclusively in the area circumscribed by
the actin ring. Stress fibers were observed at the base of the cell.
Upon the formation of cell-cell contacts the actin ring was found
at the sites of Intracellular contact. The cellsbecame
progressivelycolumnar at this point. During this process the
actin ring moved from a basal location more than 10 un in the
vertical direction. In the final polarized state the cells were 12- 18
tm high and the actin ring was found at the sites of cell-cell
contact consistent with descriptions of adherens junctions. In
addition, actin filamentswere seen running along the apico-basal
axis of the cell. Stress fibers were observed at the base of the
cell.
These observations suggest that the actin network is capable of
generating polarized features in the cell membrane independent
of inter cellular contacts and there is a marked reorganization of
the actin microfilament network during the formation of a
polarized epithelium.
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HUMAN RENAL ONCOCYTOMAS EXPRESS A NOVEL
MITOCHONDRIALPRIYTEINTHATIS IMMUNOLOGICALLY
RELATED TO RBC BAND 3. S.M Bonsib. R.D.'WiWams,
LS.Ostedgaard, L.Lim. C.D.Severson,and VLSchuster.
Univ of Iowa,Iowa City.IA and Albert Einstein College of
Med. Bronx, N.Y.
Oncocytomas are benign renal tumors that have a
high density of mitochondria, The cell origin of these
tumors is not clear. We have shown (Ostedgaard ciii. this
meeting) that mitochondria of acid-secreting collecting
duct intercalated cells ('alpha cells'), but not other tubule
cells, contain a novel 45 kd protein that binds an antibody
to the anion-transporting "membrane domain" (MD) of
human RBC band 3 ("anti-hMD"). Because oncocytoma cells
contain abundant mitochondria. we asked whether
oncocytoma mitochondria also express this protein. We
examined three human oncocytomu. By standard EM. all
tumor cells were packed with mitochondria. Fluorescence
immunocytochemistry using the anti-hMD antibody
revealed punctate cytoplasmic (mitochoadrial) labelling,
but no peripheral (ie plasma membrane) labelling. Control
serum gave no fluorescence. One large tumor was
separated into mitochondrial and inicrosomal fractions
using differential centrifugation. Upon immunoblotting
with anti-hMD. the inicrosomal fraction did not react,
whereas the mitochondrial fraction contained a 4) kd band
identical in migration and appearance to the mitochondrial
band 3-like protein in rabbit medulla. In an attempt to
establish an in vitro model system for studying this protein,
oncocytomas were grown in tissue culture. After three
passages, examination by indirect immunofluorescence
using anti-hMI) showed punctate cytoplasmic. but not
plasma membrane, staining. We conclude that oncocytomas
may derive from alpha intercalated cells, express the same
band 3-like mitochondrial protein, and may serve as a
useful in vitro model system.
PARS 3 SECRETORY PROCESSES IN THE MOUSE,
R,A. Campbell, D.J, Norton_Reel* M.R. Nicolls,*
S. Nhoung, B.R. Naylor.* Oregon Health Sciences
University, Department of Pediatrics, Portland,
Oregon.
Transport of vesicles (VC), transport saccules
(TS), and storage bodies in Pars 3 (P3) of Baib C
mice were previously described (CLIN RES 37:217A,
1989), Further study reveals holocrine (HC) and
epocrine (AC) secretion. Normal male and female
mice, 12-44 weeks were sacrificed (nonperfused);
tissues were prepared for light microscopy. Stains
were: H&E, toluidine blue, polychrome, Avalone
Jones, and Gomori silvers, PAS, Masson trichrome,
and phosphate buffered saline (PBS). Fluorescence
evaluation (X490—500) of H&E, PBS, arid silver
specimens were undertaken. Sexual dimorphism was
evident; P1/2 myelinoid bodies were prominent and
in greater numbers in males. P3 multivesicular
bodies (MVB) and TS were larger and more numerous
In females. In contrast to P1/2, P3 showed
distinctive HC and AC processes occurring spo-
radically or in regional tubular clusters.
Hallmark of early HC was nuclear membrane asym-
metries. The entire cell fluoresced brightly as
did its microvlllae. Pyknotlc nuclei and cellular
contents were disgorged. No P3 mitotic figures
were seen, nor were bare basement membranes noted.
Lateral migration of adjacent cells resulted In
extended areas of attenuated cytoplasm, usually
without nuclei. With AC, nuclei were normal and
only apical portions were released, often con—
taThtng numerous 'IC, TS, and MVB. P3 secretory
modalities include exocytosjs of 'IC0 TS, and MVB;
AC and HC secretions are readily demonstrable.
ACTIN DEPOLYMERIZATION BY VASOPRESSIN (AVP):
A cAMP-MEDIATED, PROSTAGLANDIN-INHIBITED RESPONSE.
G. Ding,* N. Franki, R.M. Hays, Dept. of Med.,
Albert Einstein Coil, of Med., Bronx, NY.
The actin cytoskeleton is a cross—linked system
concentrated in the terminal web of epithelial
cells. Using a sensitive rhodamine—phalloidin
labeling method, we found that AVP rapidly de—
polymerizes F-actin in the toad bladder epithelial
cell by as much as 26% 2 mm after stimulation
(Ding et al. din. Res. 37:612, 1989). We now
ask whether depolymerization is initiated and
modulated by the signaling pathways that control
water flow. 8-Br-cAMP and forskolin both depoly-
merize F—actin; 5OuM forskolin was significantly
more potent than 2OmU AVP in initiating depolymer-
ization at 5 mm (29±4 vs 16±5% respectively;
p<O.0l). Depolymerization, like water flow, was
prostaglandin (PGE)—inhibited: lmU/ml AVP, a
concentration ordinarily incapable of stimulating
water flow or depolymerization, stimulated both
when PGE synthesis was blocked by naproxen.
Depolymerization did not require outside calcium.
F—actin polymerization, rather than depolymeriza—
tion, was seen 1) following AVP washout, and
2) relatively late (15 mm) after administration
of d(CH2)5 Tyr (Me) AVP, an AVP analogue which
ordinarily has no hydroosmotic effect. In both
cases, F—actin content was 110% of control
(p<0.02). Thus, F—actin depolymerization is
a cAMP—mediated, PGE—inhibited response to AVP,
as is water flow. The F- and G—actin equilibrium
can be shifted in opposite directions by AVP
and an AVP analogue. The cytoskeletal and hydro—
osmotic responses to AVP therefore have common
features, and actin depolymerization may be
important in promoting aggrephore fusion.
MAPPING MEMBRANE FLUIDITY AND CYTOPLASMIC VISCOS-
ITY IN PERFUSED KIDNEY TUBULES BY ANISOTROPY
IMAGING AND PICOSECOND MICROSCOPY. K. Fushimi* and
A.S. Verkman, CVRI, UCSF, San Francisco, CA.
Theoretical and experimental methodology to
image fluorescence anisotropy (r) of oriented and
non-oriented fluorophores was established, valida-
ted in model systems, and applied to tubule biolo-
gy. Isolated rabbit PST, TALl!, and CCT were per-
fused in vitro and loaded with TMA-DPH to measure
membrane fluidity, and BCECF to measure cytoplas-
mic viscosity(n). Probe r was imaged quantitative-
ly by an epifluorescence microscope equipped with
rotatable polarizers; probe lifetime (t) and time-
resolved r was measured by flashlamp excitation and
gated photomultiplier detection. In PST, r for
TMA-DPH was 0.281 (apical membrane) and 0.242
(basolateral membrane); T (3.8 ns) was the same in
both membranes. These results demonstrate that
basolateral membrane fluidity In the intact tubule
is remarkably).gher than apical membrane fluidity.
BCECF r (0.20) and t (3.8 os) gave a high n (23 ci')
in PST; n was not altered by a transepithelial os-
motic gradient up to 60 mOsm. In TALH, apical mem-
brane r was 0.26 and cytoplasmic r was 0.09 (n 8
ci'), suggesting that the low water and NH3 perme-
abilities in this cell are not due to low fluidity.
In CCT apical membrane r (0.257) was similar to
basolateral r (0.250); vasopressin at a dose that
increased water permeability 10-fold (250 pU/mi)
did not effect apical membrane r (Ar 0.001
0.003) or n (10 ci'). These results establish a new
approach to examine membrane fluidity and cytoplas-
mic viscosity in living kidney tubules and provide
the first such measurements in PST, TALH, and CCT.
We conclude that regulation of fluidity is not
important for control of basal or vasopressin-
stimulated water permeability.
LOSS OF NA-DEPENDENT GLUCOSE TRANSPORT IN ADULT
HUMAN POLYCYSTIC KIDNEY DISEASE (ADPKD) DERIVED
APICAL MEMBRANE VESICLES. R.L. Hammell and P.O.
Wilson, UMDNJ-RWJ Med. Sch., Piscataway, NJ.
We had shown previously that in the
epithelial cells lining the cyst walls of
genetically determined ADPKD there is a specific
mislocation of the NaK ATPase to the apical cell
membrane. The aim of this study was to
determine whether other alterations in apical
membrane proteins are present in ADPKD
epithelia, in particular, those involved in Na-
dependent transport processes of the apical cell
membrane. Membrane vesicles were isolated from
frozen tissue using a calcium precipitation
method shown to isolate purified apical membrane
vesicles from normal human kidney tissue.
Normal cortex and medulla each produced 3-4
times more vesicles per gram of starting tissue
when compared to ADPKD. Na-dependent glucose
transport measured in nmol/mg/min, was
determined using vesicles isolated from young
adult normal human kidney cortex and medulla as
well as from ADPKD. The ratio of transport
measured in these vesicles was: 1.5 : 1 :0
(cortex:medulla:ADPKD). The loss of this Na-
dependent transport in ADPKD leads us to suspect
the reduction or loss of other apical transport
proteins. Since several glycolipid anchored
apical enzymes are also lost in ADPKD and MaX-
ATPase is gained, this suggests there are major
modifications in membrane polarity related to
ADPKD cyst formation.
ROLE OF 31k SUBUNIT IN TARGETING RENAL
WATPase TO BRUSH BORDER. P. Hemken*. Z-Q.
Wang*, and S. Gluck. Renal Div., Jewish Hosp.
Washington Univ. Medical Center, St. Louis, Missouri.
6 monoclonal Abs (mAbs) were prepared to a peptide
near the 31k COOH-terminus which cross reacted with
native 31k on immunoblots. Immunocytochemistry on
rat kidney with mAbs Ell and H8 showed staining of
intercalated cells (IC) and PCI' apical invaginations (Al),
but only Eli stained PCi' brush border (BB) microvilli.
Bovine kidney BB was isolated, and BB HATPase was
isolated by immunoaffinity purification. BB H'ATPase
differed from microsomal (M) H2ATPase in substrate
specificity, lipid dependence, divalent cation sensitivity,
pH optimum, and polypeptide composition. 2D
immunoblots of BB H ATPase and M HATPase were
probed with El 1 and H8. M WATPase showed strong
31k reactivity with both Eli and H8, BB HATPase
showed reactive bands at 31,33, and 35k with Eli, but
almost no reactivity with H8. In both M and BB
HATPase, 31k was detected with a broad p1(7.0-8.5)
with Eli, but mAbs E4, G4, and H9 showed reactivity
only at 8.3-8.5.
BB HATPase is associated with the presence of two
higher molecular weight forms of the 31k subunit. In
both BB and M HATPase, 31k also has a broad p1




DEMONSTRATION OF Na"/H" AND Ca2/H"
EXCHANGERS IN RABBIT RENAL CORTICAL ENDO-
DOMES. S.A. Hilden, K.B. Gtioahroy', and
N.E. Madias. Division of Nephrology, New
England Medical Center, Boston, NA.
have studied the effects of Na" and
Ca on ATP—driven H' transport in rabbit
renal cortical endosomes. Following the
establishment of a stable pH gradient by
ATP, addition of Na" induced a decrease
in the pH gradient. This effect did not
require the presence of residual ATP or
K'. Addition of Li" caused a smaller re-
duction in the pH gradient. These endo—
mes exhibited a pH gradient—dependent
Na" uptake that was insensitive to
amiloride, ouabain or vanadate. Acridine
orange rlorescence in the presence or
0.5 aM Ca "(p1 mM EGTA) was 19 6% of
control. Ca + induced a concentration—
dependent increase in the rate of pH—
gradient dissipation but did not affect
ATP hydrolysis and ATP—dependent Br 2+
uptake. Endosomes also transported Ca
in an ATP—gpedent mode. A pH gradient—
dependent Ca + uptake could be
demonstrated.
These results provide evidence against
the presence of a Na', K ATPase in renal
cortical enosomes and2suport the exis-
tence of Na /H" and Ca +/H exchangers in
parallel with the vacuolar H ATPase.
These exchangers might b involved in the
regulation of' vacuolar H ATPase activity
and proximal tubule acidification.
WATER CHANNELS IN COLLECTING DUCT AND TOAD BLADDER
ARE PRESENT IN A NON-ACIDIFYING ENDOSOMAL COMPART-
MENT. W.I. Lencer*, D. Brown, D.A. Ausiello, A.S.
Verkman. Renal Unit, MGH, Harvard & CVRI, UCSF.
The collecting tubule principal cell and the
toad bladder granular cell regulate transepithelial
Water permeability by the vasopreasin (VP)-induced
vesicular trafficking of Water channels between the
cytoplasm and apical plasma membrane. To test
whether endosomes which internalize water channels
acidify, we measured ATP-dependent acidification
rates of FITC-dextran (10 kD) labeled endoaomes
isolated in microsomal fractions from Brattleboro
rate and from toad bladder * VP. ATP-dependent
acidification was not detectable in endosomes con-
taining water channels from either distal papilla
(osmotic water permeability Pf — 0.04 cm/a; plimjn
— 7.50*0.02), or from toad bladder (Pf 0.1 cm/a;
PHmin — 7•49 0.01). In contrast, ATP strongly
acidified renal cortical endosomes (PHmjn — 6.4,
initial rate — 0.35 pH units/a). Acidification was
reversed with nigericin and inhibited >95 by HEM.
Passive proton permeability was similar and low in
cortical, papillary, and bladder endosomea VP.
Finally, distal papilla stained with the anti-
lysosomal glycoprotein antibody, LGP12O, showed no
appreciable colocalization of the endosomal marker,
PITC-dextran, with this lysosomal protein. These
results indicate that vesicles involved in water
channel recycling, from collecting tubule principal
cells or toad bladder, lack functional proton
pumps, and do not deliver their FITC-dextran con-
tent to lysosomes. This indicates that they are
involved in a specialized recycling process and do
not enter the conventional endocytotic pathway
described in other cell types.
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IMPORTANCE OF CYTOSKELETON IN STABILIZING CELL
VOLUME OF PROXIMAL CONVOLUTED TUBULES (PCF).jgJ A- Linhaw, Thomas Macalister5 and Larly W. Welling,
Univ. of Ct. Health Ctr., Dept. of Ped., Parinington, Cs. and
Kansas Univ. Med. Ctr., Dept. of Pathol., K.C., KS.
The tendency forPCF cells to swell froman inward leak of solute
and water is offsetby the Na pump. Upon blocking the pump with
ouabain (Ouab), PCT swell, but only by 62%, and yet PCT
perfused at sufficient hydrostatic pressure can be distended to a
volume 93% (1.93±0.08) above control. The tubule basement
membrane (TBM) prevents any further swelling. If the pump-leak
hypothesis holds, PCT in Ouab should swell until constrained by the
TBM. Therefore, some factor other than the TBM limits cell size in
Ouab. To evaluate the potential role of the cytoskeleton. 89 rabbit
PCT were crimped tightly at both ends, incubated in isotonic, 0
protein Ringer bath and exposed to micmtubule inhibitors-vincristine
(Vin) or tubulozol (Tub) 5 IIM and/or microfilament inhibitors-
cytochslasin B or D (Cy BID) 50 iM and/or Ouab. Cytoskeletal
disassembly was confirmed by electron microscopy. As assessed by
outer diameter,PCT in cytoskeletal inhibitors without Ouab swelled
 6%. In Ouab, cell volume increased only if cytoskeletal agents
welt combinedas follows: (N); m±se; 5"vs Ouab alone - p<O.Ol;
Condition BasalVol (ni/cm) Relative Vol Increase
Ouab 1 mM(I0) 10,33±0.42 1.62±0.07
Ouab+Vin+Cy B (9) 9.04±0.45 l.89±0.06**
Ouab+Tub+Cy D (9) 10.07±0.56 1.85±0.05**
Cell swelling in Ouab+cytoskeletal inhibitors reached the limit set by
the TBM. In 8 intact PCT and isolated TBMsperfused at 30 cmH2O
pressure, outer diameter was not changedby exposure to Vin+CyB,
indicating these agents had no effect on TBM tensile strength. By
morphometric analysis, cytoplasmic vesicle diameter was 250±20,
740±30 and 620±20 nm in tissues exposed to Ringer, Ouab, and
Ouab÷Vin+Cy B respectively. In Ouab, vesicles appeared to stream
toward the basolateral membrane, occupying 43.7±0.8, 27.4±1.4
and 20.4±0.7 % of the cytoplasm in apical, mid and basal cell zones
respectively. In Ouab÷Vin+Cy B, vesicles were pmminent m apical-
mid, but scant in basal zones and occupied 73.6±1.8, 21.2±0.9 but
only 8.2±1.2% of cytoplasm in these respective areas. We conclude
the cytoskeleton stabilizes cell swelling in the absence of active
transport by facilitating vesicle movement to the plasma membrane.
CYTOSKELETON OF CULTURED GLOMERULAR EPITHELIAL
CELLS IS ALTERED BY AGENTS THAT MODULATE GLOMERULAR
HYDRAULIC CONDUCTIVITY AND CYCLIC NUCLEOTIDE
LEVELS. Helen S. Lovell,* Ram Shariaa,* and
Virginia J. Savin, Univ. of Kansas Medical Center,
Department of Medicine, Kansas City, Kansas.
We hypothesize that gloiserular hydraulic
conductivity (Lp) may depend on the shape of the
podocytes which is, in turn, determined by the
cytoskeleton. We have shown that Lp is diminished
by angiotensin II (MG II) infusion and increased
by incubation with atriopeptin III (AP III) or
sodium nitroprusaide (SNP). Cultured glomerular
epithelial cells were incubated with ANG II, 10'M,
cholera toxin (CT), 1 U/mi, AP III, 10'M, or SNP,
l0'14, for 2 hours to determine their effects on
cyclic nucleotide content and cytoskeleton. cAMP
and cGMP were measured using radioimmunoassay.
Cells stained for actin (biodipy phallacidin) or
tubulin (nitro -benzoxadiazole - colcimid) were
examined using confocal laser microscopy. MG II or
CT increased cAMP by 2 to 3 fold and AP III or SNP
increased cGMP by 2 fold vs. control. In control
cells, actin formed a filamentous network at the
cell periphery and stress fibers spanned the basal
region. After incubation with MG II or CT, basal
actin bundles formed a stellate pattern. After
incubation with AP III or SNP most actin bundles
were arranged in parallel. Tubulin occurred in a
fine network throughout the cytoplasm, with
localization at the centromere. Treatment with MG
II, CT, A? III or SNP did not change this pattern.
Vasoactive agents that modulate Lp change cyclic
nucleotide content and alter actin but not tubulin
distribution within glomerular epithelial cells.
Control of Lp may depend on the actin cytoskeleton.
MESANGIAL CELLULAR ACTIVATION BY BACTERIAL
ENDOTOXIN: INDUCTION OF RAPID CYTOSKELETAL
REORGANIZATION AND GENE EXPRESSION. David H.
Lyntt, Stuart L. Bursten, Frazier Stevenson, and Frank
Torrano. Departments of Medicine, UC-San Francisco, San
Francisco, CA and University of Washington, Seattle, WA.
Previous studies from our group have indicated that low
concentrations (less than 100 ng/ml) of bacterial endotoxin
(ET) stimulate glomerular mesangial cells (MC) to secrete
large amounts of prostaglandins and Interleukin 1. We
wished to further evaluate the nature of ET-induced MC
activation and to exclude any non-specific "toxic" effects. To
this end, (1) cellular morphologic changes were evaluated
by scanning and transmission EM, (2) pinocytotic rates were
determined by 3H-sucrose uptake, (3) actin organization
was assessed by NBD-phallacidin staining and (4) actin gene
expression was measured by Northern blot analysis and in
Situ hybridization at the light and electron microscopic
levels. Bacterial ET, in concentrations as low as 1 ng/ml,
induced by 4-6 hours reversible membrane ruffling, cellular
rounding and extension of numerous filopodia and
lamellopodia. Augmented fluid-phase pinocytosis occurredin parallel, as determined by the presence of numerous
endocytic vesicles by EM and by tritiated sucrose uptake
measurements. The period of cellular morphologic change
was associated with actin microfilament depolymerization,
which was reversed following 24 hours of ET exposure.
Northern blot analysis indicated a transient 2-4 fold rise in
actin mRNA levels, which peaked at 4-6 hours. In situ
hybridization of El-stimulated cells revealed a striking
asymmetric distribution of actin mRNA, which was
localized at the cellular periphery at sites of filopodial and
lamellopodial extension, presumably sites of new actin
protein synthesis. We conclude that the lytic or "toxic"
actions of ET described in other systems are not involved.
El induces a global activation of MC associated with major
alterations in membrane and cytoskeletal organization
which resemble in many respects the responses to peptide
mitogens.
PMA BUT NOT ADH ACTIVATES AN APICAL ACIDIC
COMPARTMENT TN TOAD BLADDER
S. K. Masur, H. Quraishi* and E. Augenbraufl*
Mount Sinai Sch of Med and Columbia Univ, New York
NY
Acidic endosomal vesicles and tubules
characterize most cells in which endocytosis
occurs. ADH and phorbol ester (PMAI cause
membrane cycling, exocytosis and endocytosis, in
the apical cytoplasm of the toad bladder
granule—rich (0) cells. Do aggrephores retrieved
after ADH withdrawal acidify? Do membranes
retrieved after PMA withdrawal acidify? We used
fluorescent microscopy to investigate accumulation
of acridine orange, AO, in the apical region in
control bladders, in bladders after apical PMA or
in bladders after serosal ADS treatment. After
withdrawal of apically applied PMA, we found an
apical acidic compartment which accumulated AO in
small vesicles. This accumulation was inhibited
by down—regulation of protein kinase C or by
competition with the bases, HH4C1 or chloroquine.
The acidifying apical vesicles were not lysosomes
since they lacked acid phosphatase activity. In
contrast, in C cells of control bladders or after
withdrawal of ADN, few vesicles in the apical
region accumulated AO. However AO accumulated in
many non-apical vacuoles and vesicles: in the
nuclear region and in the basal region of C cells.
Thus ADH—induced apical endocytosis, in which
aggrephores are internalized from the apical
membrane, does not involve actively acidifying
apical membranes. This suggests the existence of
two different apical membrane retrieval mechanisms
in 0 cells.
MITOCHONDRIA OF COLLECTING DUCTACID-SECRETING CELLS
EXPRESSA PROTEIN ANTIGENICALLY SIMILAR TO THE ANION
TRANSPORTING (MEMBRANE) DOMAIN OF RBC BAND 3
L.S.Osleduard, M.L.Jennings, L.P.Karniski, and
V.L.Schuster. U of Iowa, Iowa City, IA; U of Texas.
Galveston,TX; and A. Einstein Coil of Medicine, Bronx.,N.Y.
In RBCs, the membrane domain (MD) of band 3
protein catalyzes Cl-HCO3 exchange. A monoclonal antibody
to human RBC band 3 MD ('anti-hMD") labels the basal
aspect of collecting duct acid-secreting ("alpha) cells
(Schuster et al, AJP 251: C347, 1986). To further localize the
alpha cell protein that binds anti-hMD, we fractionated
membranes from rabbit kidney medullae and characterized
the fractions with enzyme markers. After SDS-PAGE, we
immunoblotted with several different anti-RBC band 3
antibodies. Differences were observed depending on
whether antibodies against band 3 cytoplasmic domain(cytoskeletal anchoring function) or MD (anion exchange)
were used. The former labelled only the microsomal
fraction. In contrast, and surprisingly, anti-hMD identified
a novel 45 kd protein in the mitochondrial (mite), but not
the plasma membrane, microsoinal, or Golgi fractions.
Immunogold studies on isolated medullary mitos confirmed
thatanti-hMD labelled mites, but not other membranes. In
situ, the mites of alpha cells were preferentially labelled
over mites of other tubule cells. Ultrastructuratly, alpha
cell mites were clustered near the basal aspect of the cell,
consistent with our previous light-microscopic findings.
Peptide fragment mapping gave different patterns for RBC
vs mite proteins, suggesting that the proteins differ in an
sequence. The 45 kd protein showed highly variable
expression among mites: kidney medulla) heart' kidney
cortex. In summary, we have identified a novel mite-
chondrial protein, immunologically related to RBC band 3
MD. with cell- and tissue-specific expression. We speculate
that the protein mediates organic anionexchange.
INDUCTION OF LUMINAL MEMBRANE VESICLES IN RAT
DISTAL COLON BY ALDOSTERONE. R.D. Perrone, J.P.
Nye*, D.J. Zahniser*, .J.J. Geyer, and LA. Ucci.
New England Medical Center, Boston, MA.
A].doaterone increases Na+ absorption,
secretion of IC" and H+, and basolateral membrane
complexity in responsive epitbelia. Basolateral
membrane changes are associated with increased
Na+_K+_ATPaSe activity and increased numbers of
Na'—IC—ATPase pump sites. It is thought that I4
secretion is mediated by H pumps contained in
apical membrane vesicles that are added to theluminal membrane in response to acidifying
stimuli. Whether there are changes in the number
(V ) or volume (V, ua ) of apical membrane
veicles in response to aldosterone has not been
evaluated. To this purpose, we evaluated apical
membrane morphology in rat distal colon, a
mineralocorticoid responsive epithelium.
Aldosterone infused for 1 to 7 days significantly
increased V and V . Exposureof tissues to 5%
Co prior %o fixition significantly decreased
boh parameters in aldosterone—stimulated colon.
Control Aldosterone
CO2
— + — * + +
V O.12±.02 O.07±.O1 0.33±.0hI 0.17+.03
V" 15.0+1.8 9.0±1.0 23.6÷2.2 111.9+1.7n * P<O.05 vs control, + P<0.05 vs —CO
After CO.,, apical vesicles in alosterone—
stimulated tissues were closer to the luininal
membrane; apical membrane surface volume was
increased but not to a significant degree. We
propose that aldosterone increases the activity
of a membrane shuttle system that is regulated byCO as found in other H secreting epithelia.
Ths system may mediate aldostercne—induced
changes in colonic 11+ transport.
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ACIDIFICATIONOFMDCK CELLS INDUCES A
REDISTRIBUTION OF LATE ENDOSOMAL
COMPARTMENTS.
Krialian PTVdZ, Robert Bacallao#, Robert Parlon' and Kal
Simons'. * The Cell Biology Program, EMBL, Heidelberg, FRG.,
and # Division of Nephrology, UCLA Medical Center, Los
Angeles, Ca.
Recent studies in mouse fibroblasts and macrophages have
shown that lysosomal compartments move to the periphery of
the cell upon acidification of the cytoplasm. This movement was
microtubule dependent (Heuser, J.C.B., 108, 1989, 855-64).
We have examined the redistribution of the late endosomal
compartment in filter grown MOCK cells when the cells were
Incubated in butters at pH 6.4.
The late endosomal compartment was studied by three
different labeling methods. First, by incubating the cells In buffer
containing horse radish peroxidase (HRP) and 'chasing' the
HRP for 40 mm prior to the study. These cells were examined by
electron n*roscopy. Second, by inifluorescence labeling
with lucifer yellow and lastly by imrnunofluorescence labeling with
an antibody to the cation independent mannose-6-P04
receptor. The cells labeled with a fluorescent marker were
studied by confocal scanning laser microscopy. Previous studies
have shown that all three labeling methods co-localize in the
same compartment (Parton et at., manuscript submitted).
At pH 7.2 the late endosomal compartment was found in a
perinuclear distribution above and below the nucleus.
Incubating the cells In an acetate buffer at pH 6.4 caused a
marked dispersion of the late endosomal compartment to both
the apical and basolateral portions of the cell periphery. In
addition the compartments appeared to be more vesicular In
agreement with the observations made In macrophages. Control
studies showed no change in the microtubule organization or in
Golgi complex location by the low pH incubation. This data
suggests that the location of late endosomal compartments can
be affected by changes In pH.




MEMBRANES. Carlos Rabito, Bruce Ellis and Eveline
Schneeberger. Dept. of Radiology & Pathology,
Massachusetts General Hospital, Harvard Medical
School, Boston, MA.
Although the cytoskeleton, in particular the actin
microfilament seems to be involved in the organization
of the occluding junctions, the role of this interaction in
the reorganization and regulation of the junctional
complexes remains to be ellucidated. We analyzed the
chanjes in the transepithelial electrical resistance
(TER), and in the phosphoiylation and distribution of
actin microfilaments during the reorganization of
monodispersed LLC-PK1A, LLC-PK1B4 and MDCK4
cells into epithelial membranes. TER increased after
patin, reaching steady-state 18 h later in all cell lines.
The distribution of actin microfilaments analyzed by
video microscopy after stainning with rhodamine-
labeled phalloidin show that these elements migrate
from a central location where they are organized in a
perinuclear "halo" towards the cell membrane. A
simultaneous increase in the ,phosphorylation of actin
was observed during this redistribution process. No
redistribution of actin microfilaments was observed
when the cells are plated at low density to avoid cell-to-
cell interaction. Inhibition of the redistribution of actin
after phorbol ester treatment inhibit the development
of the occluding Junctions. From these results we
concluded that the development of the occluding
junctions during the reorganization of epithelial
membranes involve the phosphorylation, redistribution
and final association of actin microfilaments with the
cell membrane.
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N-ETHYLMALEIMIDE (NEM) BINDS MAINLY TO PLASMA
MEMBRANES AND INHIBITS TRANSPORT. S Sabatini,
N Spohn*, NA Kurtzman. Texas Tech Univ HSC,
Lubbock, Texas.
The cellular and molecular mechanisms of
urinary acidification have been under intense
investigation for a number of years. Proton
secretion in the turtle bladder is mediated, at
least in part, by an NEM-inhibitable proton
translocating ATPase. In the present study we
used MEN as a biochemical marker of the ATPase
and studied its distribution and binding to
subcellular organelles and membranes. We also
studied its effect on Na transport and proton
secretion in the intact tissue. NEM inhibited
Na transport and H secretion in a dose-dependent
manner; at 0.4 mM NEM, evidence of HCO3 secretion
was noted. When membranes and intracellular
organelles were isolated, the highest amount of
H3-NEM binding occurred in apical and basolateral
membranes; nuclear membranes and high-speed
supernatant contained the least. Ouabain had no
effect on binding. Bidirectional NEN flux
measurements revealed that the compound was
equally distributed, unlike vanadate which is
only transported at the serosal membrane. These
results demonstrate that NEM selectively
distributes within the turtle bladder cell. The
specific binding to the apical membrane suggests
its interaction with the proton pump. NEM
inhibits both Na and H transport while stimulat-
ing HCO3 secretion. These data suggest that HCO
secretion is not mediated by a basolateral
MEN-sensitive ATPase since MEN stimulated 11C03
secretion rather than inhibited it.
ENRICHMENT AND LONG-TERN BEHAVIOR OF FUSED
MDCK-CELLS. Albrecbt Schwab, Hans-JurgenWestphale, Ulrich Kersting, Mans Ober-
leithner (Intr. by Gerhard Giebisch).
Physiol. Institut der tJniversitat Würz-
burg, Würzburg, FRG.
The long-term behavior of fused MDCK-
cells is of great interest since giant
cells could serve as a suitable model for
the production of heterokaryons. We ad-
dressed the following questions: 1. Do fu-
sed cells divide? 2. Does nuclear fusion
occur? To study the fate of giant cells
without single cell overgrowth we enrich
fused cells by passing them through a
fine nylon mesh (pore diameter 30 tim).This results in a gain of 69±6% of fused
MDCK—cells compared to 13±0.7% of fused
cells in the supernatant allowing the iso-
lation of these cells on 96—well plates in
order to study their long-term behavior.
Most cells die within 3 weeks. 8% of fused
cells divide as their nuclei migrate from
the center to the cell periphery forming
single cells again. No nuclear fusion oc-
curs in isolated fused cells. However, gi-
ant cells grown in confluent monolayers
undergo nuclear fusion (Kersting et al.,
J Membr Biol, in press). We conclude that
enriching fused MDCK—cells is a suitable
method to increase the gain of these cells
for further intracellular manipulations
like microinjection. Cell to cell contact
is mandatory for nuclear fusion in giant
MDCK—cells.
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ACTIN CYTOSKELETON IN AUTOSOHAL DOMINANT
POLYCYSTIC KIDNEY DISEASE (ADPKD) EPITHELIAL
CELLS. Ann Sherwood and P.D. Wilson. Dept.
Physiol., UHDNJ-RWJ Med. Sch., Piscataway, N.J.
In ADPKD epithelia, the Na4 K4-ATPase is
mislocalized to the apical membrane and actin
colocalizes with this enzyme. ADPKD cells
extrude actin containing vesicles into the cyst
lumens. Since actin and actin binding proteins
have been implicated in targeting and anchoring
of polarized membrane proteins as well as in
secretion, we have begun to characterize the
actin cytoskeleton in ADPKD epithelia. Immuno-
blotting has been used to identify actin as a
major protein in ADPKD tissue, cyst fluid and
conditioned medium from primary cultures of
cyst walls. Actin is over-expressed in A.DPKD
renal tissue compared with normal renal tissue.
Actin is found in both basolateral and apical
media from cultured cyst epithelia but is
relatively more abundant apically. Cultures
treated with cytochalasin B (lOpg/ml) which
inhibits actin polymerization, elongate,
accumulate intracellular actin (>20%), and
reduce secretion of 35S-labeled protein as much
as 80%. Nocodazole, (lOpg/ml), a microtubule
inhibitor, inhibited release of labeled protein
by <20% whereas chloroquine (200pm), an agent
which slows secretions inhibited release by as
much as 40%. Furthermore, ADPKD cells have
altered content of actin-related proteins
including myosin and calpactins I and II. We
conclude that ADPKD cells over-elaborate the
actin cytoskeleton and suggest these changes
are of prime importance with relation to
altered membrane polarity and increased
secretion in ADPKD cysts.
USE OF A MODEL OF PHAGOCYTOSIS TO EXAMINE
CATHEPSIN B GENE EXPRESSION IN RAT GLOMERULAR
MESANGIAL CELLS (MC). GB Stephanz*, NJ Guzman*,
JK Cannon*, HS Nlck* and CC usher. Division of
Nephrology, and Department of Biochemistry and
Molecular Biology, University of Florida,
Gainesville, FL.
Cathepsins B, H and L are lysosomal cysteine
proteinases responsible for the bulk of intra-
cellular protein digestion. Previous studies
have shown induction of cathepsin B and L enzyme
activities in proteinuric rats in both the
proximal tubule and glomerulus. Glomerular MC
are specialized smooth muscle cells reported to
possess phagocytic capabilities. We report induc-
tion of cathepsin B mRNA in primary cultures of
rat MC during phagocytosis. Serum treated zymosan
(STZ) particles were added to cultured rat MC in
concentrations of 0.4—1 mg/ml in medium supple-
mented with either 0.5% or 10% fetal calf serum
(FCS). For Northern analysis 20 ug of total
cellular RNA was fractionated in a formaldehyde!
phosphate/agarose gel system and conventionally
blotted. Membranes were hybridized with cDNA
probes to cathepsin B and H and a mouse B-actin
cDNA as an internal control. Results show a 5 to
10-fold induction in the level of cathepsin B mRNA
at 24 hr with an STZ concentration of 1 mg/mi in
medium with 0.5% FCS. No induction was seen at
lower concentrations of STZ or using medium with
10% FCS. No induction of cathepsin H mRNA was
seen in any condition. In conclusion, we have
developed a model to examine cathepsin B gene
expression in glomerular MC during phagocytosis.
Concentration of phagocytosed material and the
serum concentration of the medium are factors that
mediate the induction.
IN SITU HYBRIDIZATION AT THE ULTRASTRUCTURAL
tVECT A NEW METHOD TO LOCALIZE MESSENGER RNA
(mRNA) IN THE KIDNEY. JW Verlander, GB Stephanz*,
KM Madsen, HS Nick*, and CC usher, Div. of
Nephrology and Dept. of Biochemistry and Molecular
Biology, University of Florida, Gainesville, FL
Concentrations of mRNA are routinely evaluated
by Northern analysis. A limitation of this tech-
nique is its inability to delineate cell—type
specific gene expression in whole organ prepara-
tions. Therefore, we have developed an in situ
hybridization technique at the electron micros
(EM) level using biotinylated (bio—) cDNA probes
combined with imunogold cytochemistry to deter-
mine cellular and subcellular mRNA localization in
the rat kidney. cDNA probes for cathepsin B, a
lysosomal protease, and mouse 6-actin were bio-
tinylated by random primer extension. Sections
of paraformaldehyde-fixed, Lowicryl—embedded rat
kidney cortex were hybridized with the bio—cDNA
probes and subsequently exposed to rabbit anti—
biotin IgG followed by colloidal gold—conjugated
goat anti-rabbit IgG. EM revealed clusters or
chains of gold particles over nuclei of all cell
types on sections hybridized with cathepsin B or
5—actin cDNA. Gold particles were also observed
along rough endoplasmic reticulum and over nuclear
pores. After hybridization with 8-actin cDNA,
labeling was more pronounced in glomerular mesan-
gial, epithelial and endothelial cells than in
tubular epithelial cells. Control sections
incubated with bio—plasmid DNA, bio—dUTP, or
hybridization solution without probe had only a
few scattered gold particles. We conclude that
in situ hybridization using bio-cDNA probes com-
bined with iniiiunogold cytochemistry can be used to
identify specific sites of mRNA in the kidney.
EFFECTS OF THE REVERSED POLARITY OF NaK-ATPase
ON VECTORIAL Na4 TRANSPORT IN CULTURED HUMAN
POLYCYSTIC KIDNEY DISEASE (ADPKD) EPITHELIA.
P.D.Wilson, K.Palla, E.Guerra, D.Hreniuk. Dept.
Physiol., UMDNJ-RWJMS, Piscataway, N.J.
Acquisition of the ADPKD gene results in
renal tubule fluid accumulation and cyst
formation. Previously, we have shown enhanced
NaK-ATPase activity, increased subunit mRNA
levels and total mislocation to apical cell
membranes in ADPKD cysts. In this study the
NaK-ATPase polarity defect was quantitated and
its influence on Na4 directional transport
determined. Apical and basolateral plasma
membrane vesicles were isolated from 10 ADPKD
and 10 age-matched normal kidneys. Specific
binding of 3H-ouabain was 6-fold higher in
ADPKD (3428±540 v 575±22 cpm/mg protein) and
binding was exclusive to apical vesicles of
ADPKD and to basolateral vesicles of normal
kidneys. Confluent ADPKD cultures grown on
permeable membrane supports, with separated
apical and basal compartments, formed tight
monolayers with <3% leak of C'4-inulin. After
addition of 22NaC1 (lpCi/ml to the basal media
81%(±5) appeared in the apical media compart-
ment after 3 hr, and 78%(±7) of this was
inhibited by ouabain (100pM). Apical to basal
transport was 20%(±3), complete in 1 hr and
unaffected by ouabain. In normal tubules, NaK-
ATPase was basolateral and 22NaC1 transport was
apical to basal. We conclude that reversed
polarity of NaK-ATPase in ADPKD cyst epithelia
results in reversed vectorial transport of Na+
transport, suggesting reversed Na+dependent
osmotic gradients as a mechanism for lumenal
fluid accumulation in ADPKD cyst enlargement.
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VARIABLE EXPRESSION OF DESMIN IN RAT
GLOMERULAR EPITHELIAL CELLS. Eishin
Yaoita*, Katsutoshi Kawasaki*, Tadashi
Yamamoto and Itaru Kihara*. Institute
of Nephrology, Niigata University School
of Medicine, Niigata, Japan
The presence of desmin, regarded as
a marker of myogenic cells, in glomeru-
lar epithelial cells (GECs) of the kid-
ney was studied in four strains of rat
(SHR, Lewis, Fischer 344, WKA) by immu-
nofluorescersce microscopy and immuno-
electron microscopy. Some of the GECs
were stained with both monoclonal and
polyclonal anti-desmin antibodies. The
frequency of desmin-positive cells among
GEC5 varied between glomeruli in each of
the strains and also differed between
the four strains. Most GECs in WKA rats
contained desmin, whereas few did so in
StIR rats. Lewis and Fischer 344 rats
showed amounts of GEC desmin staining
intermediate between those of StIR and
WKA rats. In every strain, desmin-spe-
cific immunofluorescence in GEC5 in-
creased with aging. In aminonucleoside
nephrosis, GECs showed extremely en-
hanced desmin staining in parallel with
urinary protein excretion. This hetero-
geneous distribution and changes ob-
served for desmin were not shown for
vimentin. These data indicate that
GECs change desmin content according to
circumstances.
EFFECTOF REACTIVE OXYGEN SPECIES (ROS) ON MYOSIN
LIGHT CHAIN PHOSPHORYLATION IN CULTURED MESANGIAL
CELLS. M. Yostilmoto, M. Motojima, I. Ichikawa and R.L. Hoover.
Departments of Pediatrics and Pathology, Vanderbilt University
Medical Center, Nashville, TN.
ROS have been shown to cause reduction in surface area of
mesangial cells cultured in vitro (Kidney mt., 35:319,89). To
ascertain whether this change in cell shape reflects contraction of
the cell or ROS-mediated cytotoxicity targetting the call membrane,
we measured a biochemical marker of smooth muscle cell
contraction in cultured mesanglal cells. Thus, phosphorylation of
myosin light-chain (MLC) was quantitated in cultured rat mesangial
cells treated and untreated with ROS. The phosphorylation
quantitatlon was made in a SDS-urea polyacrylamide gel with
modification of the method of Anderson et al. (J Biol Chem, 256;
4693, 1981). Each experiment was done in triplicate and each
comparison was made in the same gel. MLC was localized by
immunoblotting using a monoclonal antibody against MLC and
identified by autoradiogram as the phosphorylated band of 20kD.
The identity of the MLC band was confirmed by inhibition with ML-7,
a specific inhibitor of MLC kinase. Both hydrogen peroxide (H202,
0.1 mM) and Xanthine (X, 0.2mM) + Xanthine oxidase (XO, 8mU/ml)
enhanced MLC phosphorylation after 10 minute exposure, on
average by 36.7±11.7% (mean±SE, p.c0.05 ) and 33.7±10.3%
(p<0.05) over control, respectively. The enhanced phosphorylation
was suppressed by the presence of specific anti-oxidant enzymes:
the effect of H2O2 was inhibited by catalase at 1 000U/mI
(75.5±19.3%) and X+XO by superoxide dismutase at 300U/ml
(64.6± 16.2%), respectively. The stimulatory effects of H202 or
X+XO were not attenuated by prior addition of verapamil at lj.tM.
In summary, we have developed an improved biochemical
method for quantitating mesangial cell contraction. Using this
method, ROS was shown to cause myosmn light-chain
phosphoryiation, which does not involve activation of a Ca ++
channel and implies that the low ultrafiltration coefficient
characterizing a variety of glomerular injury involving ROS is through
active contraction of mesangial cells and not some cytotoxic effect
upon the cell membrane.
MOLECULAR SIZES OF AMINO ACID TRANSPORTERS
IN THE LUTvI1NAL MEMBRANE FROM THE KIDNEY
CORTEX ESTIMATED BY THE RADIATION
INACTIVATION METHOD.
Richard Bdliveau, Michel Demeule*. Marc Jettd* and Michel Potier#*
Laboratoire de Membranologie Moldculaire, Deparlement de Chimie.
Universild du Québec a Montrdal, Montréal. Québec, Canada and Groupe
de Recherche en Transport Membsanaire and #Section de Gdndtique
M&licale, Hôpital Sainte-Justine, Universitd de Montréal.
Renal brush-border membrane vesicles from rat kidney cortex were
irradiated in frozen state with a gamma source. Initial rates of influx into
these vesicles were estimated for L-glutamic acid, L-alanine, L-proline
and L-Ieucine to establish the molecular size of their carriers. Transport
was measured in initial-rate conditions to avoid artifacts arising from a
decrease in the driving force caused by a modification of membrane
permeability. Initial rates of Na-independent uptakes were unaffected,
indicating that the passive permeability of the membrane towards these
substrates was unaltered. However at higher doses of irradiation the
sodium influx and the intravesicular volume evaluated by the uptake of
glucose at equilibrium were altered by radiations. Thus, influx values
were corrected for volume changes and the corrected values were used to
compute radiation inactivation sizes of the transport systems. Their
respective values for L-glutamic acid, L-proline, L-leuclne and L-alanine
carriers were 200, 218, 248 and 242 kDa. The free radical scavenger,
benzoic acid present during irradiation did not affect the uptake of glucose
orphosphate. These results indicate that freezing samples was enough to
prevent secondary inactivation of transporters by free radicals. Uptake of
6-alanine and L-lysine were much less affected by radiations. The
radiation inactivation size of the Na+dependent fi-alanine carrier was 78
kDa and that of the L-lysine esther was 43 kDa.
EXPRESSION OF INSUUN-RESPONSIVE AND BRAIN-TYPE
GLUCOSE TRANSPORTER (GT) mRNAs IN CULTURED RAT
AND MOUSE MESANGIAL CELLS. F. C. Brosais 111*, B.
Thorens, M.J. Charron, S. L Alper, H. F. Lodish, and R.
C. Wiggins. University of Michigan Med. Ctr., Division of
Nephrology, Ann Arbor, MI, Whitehead Institute for
BiomedicalResearch, Cambridge, MA, and Beth Israel
Hospital, Boston, MA.
The primary sequence of 4 facilItative glucose
transport proteins has been determined recently. Despite
substantial sequence similarity, the 4 proteins have
different tissue distribution, kinetics and regulation.
Although the mRNAs of all 4 GTs are expressed in kidney,
the precise intrarenal localization of each GT mRNA and
protein has not been well established. Using 32P-Iabeled
RNA probes complementary to the entire coding regions of
the rat brain, rat liver, and rat insulin-responsive GI
cDNAs, we performed Northern blot analysis of 20 ug of
total rat and mouse mesangial cell RNA (from primary
culture passages 4-6) and 5 ug of poly-A-r. RNA from
whole mouse and rat kidney. Under high stringency
conditions, mRNAs for both the brain GT (BGT) and
Insulin-responsive GT (IRGT), but not for the liver GT,
were detected in rat and mouse mesanglal cells. The BGT
and IRGT mRNAs had mobilities of Ca. 2.8 kb in rat
mesangial cells, identical to that in whole rat kidney. In
whole mouse kidney the BGT and IRGT mRNAs ran as
doublets with mobilities of ca. 2.6-2.7 kb. The bands in
mouse mesangial cells had mobilities of Ca. 2.8-2.9 kb. A
polyclonal rabbit antipeptide antibody to the carboxy
terminus of the rat BGT detected an antigen In some rat
proximal and distal tubular cells but not In rat
giomerulus, suggesting that, as in other cell culture
systems, the production of BGT mRNA was induced during
primary culture of the mesangial cells. We conclude that
mesangial cells express both the IRGT and BGT mRNAs and
may conduct insulin-responsive glucose uptake.
IMMORTALIZATION OF RABBIT CORTICAL INTERCALATED
CELLS. John C. Edwards,* Michael Rater* and
Qais Al—Awqati. Columbia University, Dept. of
Medicine, New York, NY.
Intercalated cells of rabbit cortical collect-
ing duct are present in 2 forms: oc cells which
secrete acid and ,q cells which secrete bicarbonate
The sintercalated cells are unique in rabbit kid-
ney in that they bind peanut lectin to their apic-
al surface. A purification scheme based on peanut
lectin affinity has been used to prepare primary
cultures of g intercalated cells. In order to
facilitate further characterization of these cells
we have generated a continuous cell line from the
primary cultures by introducing a gene with con-
ditional immortalizing potential into the cells.
The plasmid pZipSV4OtsA5B contains the gene for
a temperature sensitive large T antigen from
simian virus 40 as well as the neo gene which
confers resistance to the antibiotic 6418.
pZipSV4OtsA58 was introduced into intercalated
cell primary cultures by electroporation and the
transfected cells were selected for growth at
permissive temperature (33°C) in the presence of
6418. Several independent colonies were obtained,
most of which failed to continue to proliferate
after passage. One isolate has continued to grow
rapidly at 33't in media supplemented with fetal
calf serum. When switched to restrictive tempera-
ture (39°C) in serum free media, the cells can
form an epithelium and express the morphologic
and transport properties of intercalated cells
in primary culture. We expect this cell line
will be useful in the further study of the
molecular transport mechanisms of intercalated
cells.
TRANSLATABLE mRNAs INDUCED BY PHOSPHATE DEPRIVA-
TION IN MBCK CELLS. Brigitte Escoubet*, Claude
Amiel* (Intr. by Christian La Grimellec). INSERM
U.251, Université Paris 7, Paris, France.
MOCK calls express a sodium—dependent phos-
phate uptake which is stimulated after 7 hours
of phosphate deprivation (Am. 3. Physiol. 1989,
256, C322—C328). That adaptation is dependent on
protein synthesis and gene transcription. In en
attempt to identify the involved proteins. We
investigated the change in protein patterns.
Translation products were obtained by cell—
free translation of mRNAs extracted from 15
hours phosphate—repleted or phosphate—depleted
cells. Three translatable mRNAs were induced by
phosphate deprivation, as assessed by two—dimsn—
sionnal (2—D) protein gel electrophoresis. Their
apparent molecular weight and pHi were 50 kd,
5.42 ; 37 kd, 6.32 ; 26 kd, 6.02, respectively.
Whole cell proteins were labelled with 375_
methionine during 30 minutes after different
times of phosphate deprivation. 2—B gels from
phosphate—rapleted and phosphate—depleted calls
allowed to compare about 500 proteins by paired—
analysis with the Hermes computer program. After
a 1 hour phosphate deprivation no reproducible
difference was detected. After 5 to 24 hours of
phosphate deprivation a protein, 56 kd apparent
molecular weight and pHi 5.8, was induced in
phosphate—depleted calls. The extant of the
stimulation was 10—fold after 24 hours of depri-
vation. The rate of expression of that protein
in phosphate—repleted cells was about 0.05%.
It is concluded that, in MOCK cells, phospha-
te deprivation induced the expression of a small
number of proteins present in small quantity.
MOUSE KIDNEY POSSESSES PROTEINS SIMILAR TO
INTEGRAL MEMBRANE PROTEINS OF TOAD BLADDER
AGGREPHORES. H.W. Harris, L. Guay-Woodford and C.
Mosselet*. Div. of Neph., children's Hosp.,
Harvard Mad. Sch., Boston, MA.
Upon antidiuretic hormone (ADH) stimulation of
toad urinary bladder, vesicles callad aggrephoras
fuse with the apical plasma membrane of granular
cells. Aggrephora membranes contain water
channels that increase apicsl membrane water
permeability. We have previously shown that
polypapcides of 55 lcD and 17 kD are aggraphora
integral membrane proteins and may be components
of the ADM water channel. Wa now have purified
both the 55 kD (actually a 55/53 kD doublet) and
17 kD polypeptidas and compared their structures
by two dimensional peptide mapping where the
respective 125I-labelad chymotryptic peptidea are
separated by elactrophoresis and chromatography
(JBC 252:6510 1977). The 55 kD polypaptida has a
subset of peptidas that are identical to those of
the 17 kD. Paptida maps of the 55 kD and 53 kD
polypeptidas are identical. Antisera raised
against the 17 kD polypeptide recognizes multiple
protein bands on western blots of granular cells
(55, 53, 46, 34 and 17 lcD) and mouse kidney (53,
49, 46, 35, 31 and 20 lcD). Using this toad 17 kD
antibody, we have screened a mouse kidney Xgtll
expression library. We have isolated a 520 bp
cDNA that yields a 136 kD fusion protein
recognized by the 17 kD antibody. Affinity
purification of anti-li kD antisera against this
purified fusion protein gives antibodies that
immunolocalize to granular call cytoplasmic
vesiclas. We conclude that the 17 kD is likely a
fragment of the 55 kD protein. Proteins similar
to those found in aggrephoras of the toad urinary
bladder exist in mouse kidney.
STRUCTURE—FUNCTION STUDIES OF Na/K—ATPasa ISOFORMS,
B, Kone, K. Tskayasu*, V. Lemas*, K. Renaud*, and
D. Fsmbrough*. Depts. of Medicine end Biology,
The Johns Hopkins University, Baltimore, MD.
The sodium pump (Na/K—ATPasa) consists of an
"400 kD catalytic a—subunit and a smaller glyco—
protein B—subunit linked by noncovalent bonds.
Three molecular forms (isoforms) of the a—subunit
have bean idantifiad in birds and mammals, provid-
ing a possible structural basis for the observed
functional diversity of the holoanzyma. We have
been tasting putative structure—function relation-
ships by expressing DNAm encoding subunits of
ouabain—sensitiva avian sodium pumps in mouse L
calls that express a ouabain—reaiatant a—I iso—
form. Expressed avian sodium pumps are then
identified by avian—specific monoclonal antibodies
and ouabain—aensitive ion transport. Using this
spproach, we found that the a—subunit datarminaa
nuabain sensitivity of ion transport (Takeyasu at
al. 3, Biol. Chest. 263:4347, 1988). To compare
a—iaoform function, we transfactad DNA5 ancoding
chicken a—aubunits in mouse calls expraasing a
chicken B—subunit and selected call lines express-
ing each of the three chicken isoforms. Each cell
line exhibited high affinity ouabain binding sites,
ouabain—aanaitiva cation transport, and an ndOO lcD
protein detected by an avian—apecific monoclonal
antibody to the a—subunit. Using these cell lines,
we are currently analyzing the substrate affini—
tiea, ion transport kinetics, subunit assembly,
and membrane inaertion of each isoform. Applying
related strategies to epithelial calls, we have
begun to study the cell surface distribution of
expressed svian sodium pumps to determine whether
each isoform is distributed in a polarized manner.
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MOLECULAR CLONING ANT) FUNCTIONAL EXPRESSION OF
ORGANELLAR Ca2+ PUMPS FROM KIDNEY. J. LyttOfl*,
S.E. Burk*, G.E. Shull*, and D.H. MacLeflflafl*
(intr. by Barry N. Brenner, M.D.). Brigham and
Women's Hospital, Boston, MA, Univ. of
Cincinnati College of Medicine. Cincinnati. OH,
and Univ. of Toronto, Toronto, Ontario, Canada.
Multiple isoforms of organellar calcium pumps
have recently been identified in kidney using
molecular cloning techniques. One isoform
(SERCA2b) is encoded by an alternatively spliced
transcript from the cardiac/slow—twitch muscle
sarcoplasmic reticulum Ca2+ ATPaae gene (Lytton
and Mactennan, JBC 263:15024, 1988; Gunteski—
Hamblin, Greeb and Shull, JBC 263:15032, 1988).
This molecule is identical to the cardiac isoform
except for a carboxyl—terminal extension of 45
amino acids. The other isoform (SERCA3) is the
product of a separate gene, and encodes a protein
with about 70Z identity to the first isoform
(Burk, Lytton, NacLennan and Shull, JBC: in
press, 1989). We have expressed these, and other
Ca2+—ATPase isoforms, in COS—1 cells to compare
their calcium pumping activities. It was
observed that the calcium dependence of pumping
differed among the various isoforms, with the
rank order of affinity being (high to low):
SERCA2b isoform > cardiac/slow—twitch isoform..
fast—twitch isoform > SERCA 3 isoform. The
isoforma also demonstrated different pH
sensitivities of calcium transport.
These data support the contention that the
different organellar calcium pump isoforms may
be engaged in controlling different physiological
processes within the cell.
ISOLATION OF A cDNA CLONE FOR THE 56 K SUBUNIT OF
BOVINE KIDNEY VACUOLAR }1ATPASE. K, Masood,*
Lim,* A. Strauss, and S. Cluck. Renal Div.,
Jewish Hosp., Washington Univ. Med. Ctr., St.
Louis, MO.
Kidney HATPASE is a 580,000 Mr
heteromultimeric protein responsible for tubular
proton secretion. The 56 k is a major subunit of
the cytoplasmic domain, and prior studies
suggested that several forms of 56 k exist in
HATPase affinity purified from both cortex and
medulla. A eDNA clone was isolated as a step
toward determining the function of this subunit.
Sense and anti.sense oligonucleotide primers
were synthesized based on tryptic peptide
sequence obtained from purified bovine kidney 56
k subunit. Polymerase chain reaction (PCR) was
performed using a bovine kidney medulla A gt 11
library on template. A single amplified fragment
was obtained and used to obtain 30 clones. A 2.5
kb clone was analyzed which had an amino acid
sequence matching peptide sequence. A stretch of
250 AA predicted from the sequence showed
extensive homology with Neurospora saccharomyces
57 k subunit, but no match in the NH2 terminus.
RHA blots from bovine tissues showed high-level
expression only in kidney cortex and medulla, and
on kidney poly-A blots, at least 4 different size
transcripts were detected. Thus, the bovine
kidney HATPase 56 k subunit has conserved and
non-conserved domains, and may have several
isoforms corresponding to different polypeptides
present on 2D SDS gels.
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MOLECULAR MODELING OF THE Na/H ANTIPORTER:
THE CHARGE RELAY HYPOTHESIS. H. B. McDanlel,*
Z-Q Huang.* W. J. Cook and D. G. Warnock. Division of
Nephrology, NRTC and Center for Macromolecular
Crystallography, UAB, Birmingham, AL.
Previous studies of the Na/H antiporter with site specific
reagents have demonstrated the presence of critical
lysine (Kl 35:455, 1989), histldine (JBC 261:1120, 1986)
and carboxy groups (AJP 252:F517, 1987). These
groups are protected by amiloride, but not by Na or U. In
each case, site specific attack reduces the Vmax of the
transporter without affecting its Km for Na. This
ensemble of critical amino acid side chains is similar to
that described as the 'charge relay hypothesis' by
Kaback for lac permease (Ann Rev Physiol 50:243,
1988).
The primary sequence of the human Na/H antiporter
has been published (Cell 56:271, 1989). ExaminatIon of
this sequence reveals a hydrophilic histidine residue
embedded in membrane spanning region II. Separated
by 3 hydrophobic amino acids, a lysine is also found in
the same region, consistent with a full turn of an alpha
helix such that both His120 and Lys6 are exposed on a
presumably hydrophilic face. If it Is assumed that
transmembrane region II is bounded by Pro123 and
transmembrane region Ill begins with Pro130, then
molecular modeling shows that Glu131 will face Into the
hydrophilic groove between transmembrane regions II
and Ill, and will be closely approximated to His120.
CONCLUSIONS: 1) Molecular modeling of the human
Na/H antiporter suggests that a hydrophilic groove is
bounded by transmembrane regions II and III. 2) Both
transmembrane regions can be modeled as alpha
helices. 3) In this configuration, Lys6, His120 and
G1u131 are closely approximated and may participate in a
charge relay mechanism of proton translocation.
THY-i ANTIGEN AS A PHOSPHATIDYLINOSITOL-ANCHORED
PROTEIN IN HUMAN KIDNEY. Toshio Miyata*, and
Kenji Naeda* (intr. by Fumiaki Marumo). Dept. of
Internal Medicine, Branch Hospital, Nagoya
University School of Medicine, Nagoya, Japan.
Thy—i antigen has unusual patterns of tissue
distribution. In renal tissue, Thy—i antigen as
a phosphatidylinositol (P1)—anchored protein was
produced in the mesangial cells of glomeruli of
the rat kidney (Niyata et al., Inununology, in
press, 1989). In man, the existence of Thy—l—
like antigen was suggested by quantitative
immunoabsorption analysis using anti—human brain
sera (Daichau & Fabre, 3. Exp. Med. 147; 576—
591, 1979). However, no detail localization and
molecular properties was showed. We demon-
strated, by using immunohistochemica]. technique
using monoclonal anti—human Thy—i anti—body and
P1—specific phospholipaae C (P1—PLC), northern
blotting technique using cloned genomic human
Thy—i gene, that human renal tissue produces Thy—
1 antigen. Remarkable immunochemical reaction
was observed in a snap—frozen human kidney
section using monoclonal anti—human Thy—i
antibody. This reaction was almost abolished by
pretreating the kidney section with P1—PLC. The
localization of Thy—i antigen was demonstrated on
the brush border of the proximal tubular cell and
the epithelium of the Bowman's capsule of the
glomerulua by immunoelectron microscopy.Northern blot analysis using cloned genomic
human Thy—i gene revealed the expression of Thy—i
mRNA of regular size in renal tissue, and we
could obtain Thy-l cDNA from human kidney cDNA
library. Moreover, Thy—i antigen (2lkd) was
detected in renal tissue by SDS—polyacrylamide
gel electrophoresis and western blot analysis.
ALDOSTERONE INDUCES A SUBUNIT OF THE EPI-
THELIAL NA CHANNEL. P. Palevsky, B. BlazerYost*,
M. Cox, H. Szerlip. Dept Med., Phila. VAMC and Univ.
of Pa. Sch. Med., Phila. Pa.
Aldosterone-stimulated Na transport in renal epithelia is
dependent on new protein synthesis. We have previously
identified a 70 kDa glycoprotein (GP7O) which is induced
as a late (1 3 h) effect of aldosterone. Utilizing
monoclonal antibodies (MAb), GP7O has been localized to
the apical membrane and subapical granules of the toad
urinary bladder ('IlJB) granular cell and has been shown
to be component of a very large mercaptoethanol-sensitive
polypeptide complex. Additionally, GP7O can be immuno-
precipitated by a polyclonal antibody raised against the
bovine renal papillary sodium channel (kindly provided by
D. Benos). Thus, GP7O appears to be a component of the
amiloride-sensitive conductive Na channel.
To determine whether GP7O is the only subunit of the
putative Na channel induced by aldosterone, biosyn-
thetically labelled TUB membrane proteins from
aldosterone-treated and untreated TUBs were purified by
MAb affinity chromatography. Aliquots of both prep-
arations were radioiodinated to ensure detection of all
components of the channel complex. Specimens were
subjected to SDS-PAGE under reducing conditions and
analyzed by autoradiography. Although multiple bands
were visualized in both the aldosterone-treated and
untreated preparations, GP7O appeared to be the only
polypeptide induced by aldosterone.
This subunit may therefore serve an important
regulatory role in aldosterone mediated Na channel
recruitment (e.g., activation of protochannels preexisting
in the membrane or insertion of additional holochannels
from a preformed protochannel pool).
CLONING OF A PARTIAL LENGTH RAT KIDNEY cDNA
HOMOLOGOUS TO THE HUI{AN Na/H ANTIPORTER.
D. Pearce, R. Krapf, F.C. Rector&T.L. Reudelhuber*.
Div. of Neph. and Metab. Res. Unit, UCSF,
San Francisco, CA 94143.
We have cloned a rat kidney cDNA which is
highly homologous to a portion of the human
Na/H antiporter. A rat kidney cDNA library
was screened using a probe synthesized from
the human antiporter cDNA. Screening of one
million plaques yielded two independent clones,
one of which has been characterized. We found
the following; 1) This clone (rAP1) is 890
bases in length and corresponds to the region
of the human antiporter from amino acid 404
to 700 (nucleotide 1210 to 2100) which includes
the following regions (as defined by Sardet
et sl. Cell 56:271, 1989): a putative extra-
cytosolic domain (domain d), three putative
membrane spanning regions (part of 8, and all
of 9 and 10), and part of the carboxy terminal
cytosolic domain (e). 2) Overall nucleotide
and amino acid sequence homology between human
and rat are both greater than 907.. The membrane
spanning regions are most highly conserved
with greater than 957. nucleotide and amino
acid homology. This is the first antiporter
cDNA outside the human to be cloned and so
provides the first opportunity for interspecies
comparison. The high degree of homology indicates
that there has been little evolutionary diversion
between rat and human Na/H antiporters in these
regions and suggests that they are of marked
functional significance. We are currently
extending our sequence analysis to the entire
coding region of the rat antiporter cDNA.
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CLONING OF A cDNA ENCODING A Na/H
EXCHANGER IN LLC-PK1 CELLS. Robert F. Reillv,*
Friedhelm Hildebrandt,* Claude Sardet,* Jacques
Pouysségur,* Edward Adelberg,* Carolyn Slayman,* Peter
S. Aronson, and Peter Igarashi.* Yale Univ. and CNRS.
Porcine renal cells (LLC-PK1) have Na+/II+ exchangers
on their apical and basolateral membranes with different
sensitivities to inhibition by amiloride analogs. A cDNA
encoding a human Na+/H+ exchanger has recently been
cloned. A 1.9kb BamHI fragment of this human eDNA
hybridized to a 5 kb transcript from confluent LLC.PK1
cells, indicating the presence of a homologous transcript. To
clone this transcript we employed mixed oligonucleotide-
primed amplification of cDNA (MOPAC), an application of
the polymerase chain reaction. Based on the nucleotide
sequence of the human cDNA, we synthesized two
oligonucleotides flanking the putative membrane domain of
the Na/H+ exchanger, the region we expected to be most
conserved between species.
Poly(A) RNA was isolated from LLC-PK1 cells, and
first strand eDNA was synthesized. The oligonucleotides
were annealed, and 45 repetitive cycles of heat denaturation,
re-annealing of oligonucleotides, and elongation with Taq
DNA polymerase were performed. A single eDNA of 1.4
kb was amplified, which was the expected size based on the
positions of the two oligonucleotides in the human sequence.
Furthermore, an "internal" oligomer hybridized to the 1.4kb
eDNA on Southern blots, confirming that the correct species
had been amplified. The cDNA was cloned, sequenced, and
found to be highly similar to the human eDNA (94%
nucleotide identity and 96% amino acid identity).
Thus, at least one of the Naf/H+ exchangers in LLC-
PK1 cells is structurally related to the human, growth factor-
activatable NaF/H+ exchanger.
IDENTIFICATION OF A RENAL BRUSH BORDER
PROTEIN WITH CHARACTERISTICS OF THE Na/H
EXCHANGER. Willie R. Ross, William Bertrand and Aubrey
R. Morrison. Washington Univ. Med. Sch., St. Louis, MO.
The aim of this study is to attempt isolation of the
Na/H exchanger by lentil lectin sepharose affinity
chromatography and amiloride analogue affinity chroma-
tography. Bovine brush border membrane vesicles were
solubilized with 5% Triton X-100 and chromatographed
over lentil lectin sepharose 4B. After extensive washing,
the column was eluted with 200 mM a-methyl mannoside.
Silver stained 7 1/2% acrylamide gel revealed four major
bands at 178 Kd, 146 Kd, 134 Kd and 100 Kd. Subsequent
purification was performed using the amiloride analogue 5-
N-Benzyl Ethanol Amiloride (BEA) covalently coupled to
epoxy activated Sepharose 6B. The mannoside eluted
material was passed over the BEA column, the column
washed and eluted with 1 mM 5-N Piperidine Amiloride
(PIA). Silver stained gels demonstrated bands at 178 Kd
and 146 Kd. Treatment of the BEA eluate with Endo--N-
Acetylglucosaminidase H (Endo H) which cleaves high
mannose residues from N-linked glycoproteins had no effect
on the apparent migration of the two bands. However,
treatment with Endo-9-N-Acetylglucosaminidase F (Endo F)
which cleaves glycans of the high mannose and complex
type resulted in a shift in apparent Mr of the 178 Kd and
146 Kd bands to 140 Kd and 110 Kd, respectively. Poly-
clonal antibodies directed toward a 20 amino acid
synthetic peptide from the cytoplasmic domain of the
human Na/H exchanger were raised in NZW rabbits.
Three rabbits produced antibodies. Dot blot immunoassay
using both the lectin and amiloride analogue elutes as
antigens demonstrated that one of the antisera gave a
positive out to 1:1000 dilution. These findings suggest that
antiserum against a 20 amino acid peptide of the human
Na/H exchanger recognizes an epitope on one of the two
affinity purified proteins of the bovine renal brush border.
Abstracts
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MOLECULAR CLONING OF SUBUNTTS OF ENDOMEMBRANE
PROTON PJMPS. O.K1 Stone , X.S. Xie1, P.A.
Johnstont, V. Fried', and TC. Sudhofl. U.T.
Southwestern Med. Ctr. at, Dallas, TX1 and St.
Judes Hospital, Memphis TN'.
Leading areas of interest In the field of
vacuolar proton pumps are the subunit composi-
tion, structure and function of these complex
heteroligomers. Through molecular reconstitution
of dissociated subunits, we have previously
demonstrated that the 58 kDa compOnent of the
bovine brain clathrin—coated vesicle proton pump
composes part of the ATP hydrolytic center. To
investigate its structure, we have cloned and se-
quenced the cOMA encoding this subunit from a
human kidney cONA library using synthetic oligo—
nucleotide probes based upon protein sequence of
the subunit. Analysis of the full length
sequence and the predicted primary structure
reveals a striking homology with the ATP syn—
thetase of archibacteria, and with the 58 koa
subunits of plant and fungal vacuolar proton
pumps. Very restricted, non—homologous domains
are found at the N—terminus, and at an internal
site (amino acids 171—190) of the kidney proton
pump subunit. Limited domains of homology exist
between the kidney proton pump and F1—Fo ATPases.
Hydropathy plots do not suggest the presence of
any transmembranous sectors. In addition, we
have obtained partial sequence of a second
polypeptide associated with the costed vesicle
proton pump, the 116 koa component. Analysis of
this structure reveals significant hydrophobic
stretches, consistent with an intramembranous
localization.
DETECTION AND LOCALIZATION OF P-
GLYCOPROTEIN(P-GP) IN THE KIDNEY. &
Tob&', D. Lieberman5, H. Goldberg*, K. Skorecki,
R. Reithmeier'. Membrane Biology Group,
University of Toronto, Toronto, Ont., Canada.
We have previously reported that the nephrotoxic
agent cyclosporine A (CsA) is a substrate for
transport by the multidrug resistance (MDR) gene
product P-GP, and CsA is also a highly effective
blocker of MDR. Accordingly, we used a
monoclonal antibody (C219) that recognizes P-GP
in CHO tumor cell lines to assay rat renal brush
border membranes (BBM), basolateral
membranes (BLM) and glomeruli by Western
blotting. The apparent MW of P-GP in CHO cells
was 170 kDa. C219 bound to a protein with a MW
of 155 kDa in BBM, with no detection in BLM. N-
glycsnase treatment reduced the apparent MW to
l2OkDa in both BBM and in CHO cells, indicating
that differences in the MW could be attributed to
glycosylation. P-GP was also detected in
glomeruli and in cultured mesangial cells, but
was distinguished by a higher MW (l7OkDa)
compared to BBM. Since the mesangial cell is an
important target for the acute toxic actions of CsA
on the glomerular 'nicrocirculation, the
expression of P-GP may be of importance in CsA
nephrotoxicity. Furthermore, the presence of P-
GP in BBM may help elucidate its normal
transport function.
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IDENTIFICATION AND PURIFICATION or AN APICAL
NEM5RANE PEANUT LECTIN-5INDING PROTEIN FROM RCO3-
SECRETING INTERCALATED CELLS (IC).L,. ys Adelsberg
& Q. Al-Awqati. Columbia University, New York, NY.
IC in the msmmalian collecting tubule secrete
either H (a cells) or HC03 (ft cells). Exper-
imental evidence suggests that conversion of ft
cells to a cells regulates net acid secretion in
the rabbit cortical collecting tubule (CCT). Di-
rect examinstion of this remodelling requires
probes for membrane-associated molecules that are
unique to each cell type. A candidate for such a
marker is the pesnut-lectin (PNA) binding molecule
which, in the rabbit CCT, is present only in the
apical membrane of ft cells.
Western blots of cultured HC03 - secreting IC
probed with 1251-labelled PNA reveal a single 220
kDa protein. Western blots of kidney microsomes
probed with the same ligand show PNA binding prot-
eins (PNA-BPs) of 220, 180, and 150 koa. Puri-
fication of kidney microsomes by divalent cation
precipitation followed by Percoll density gradient
centrifugation increases the specific activity of
the 220 kos PNA-BF 20 to 30 fold. These purified
vesiclea have electroneutral Cl/HCO3 exchange,
which would be expected in vesicles derived from
the apical membrane of HCO,-secreting IC. We pur-
ified the 220 kDa FNA-BP by solubilizing purified
vesicles in 2% N-octylglucoside and subjecting the
solubilized proteins to gel filtration on Superose
12 followed by affinity chromatography with PNA-
agarose.
We will use antibodies raised against purified
PNA-BP to investigate the conversion of ft to a
cells in cultured HCO,-secreting ICs. These anti-
bodies may also identify HC03 -secreting cells in
CCT from other species or in other epithelia.
FRACTIONATION OF SOLUBILIZED RABBIT RENAL BRUSH
BORDER NENaRANES (BBM) BY ANION EXCHANGE
CHROMATOGRAPHY DISSOCIATES THE ACTIVITY OF THE
RECONSTITUTED Na-H EXCHANGER FROM ITS
REGULATION BY cAMP DEPENDENT PROTEIN ICINASE
(PEA). E.J. Weinman and S. Shenolikar'. Univ.
of Texas Medical School, Houston, Texas.
Octyl glucoside extracted aRM proteins were
fractionated using anion exchange chromatography
and fractions tested for Na+.H+ exchange
activity, amiloride sensitivity, and the effect
of PEA after reconstitution of the proteins into
artificial lipid vesicles. As compared to the
initial protein extract and proteins eluting with
0.2 N NsC1, the protein fraction eluting with
0.2-0.4 N NaCl (Fraction B) demonstrated
increased Na+.H+ exchange activity meesured as
the pH gradient stimulated component of flNa+
uptake under voltage clamped conditions, The
half maximal inhibitory concentration of
amiloride was the same in proteliposomes
reconstituted with the initial protein extract
and with Fraction 5. PEA mediated
phosphorylation of the initial protein extract
inhibited the activity of the reconstituted Na-
H exchanger by 35±5% but did not significantly
inhibit Na4-H activity of Fraction B proteins.
Co-reconstitution of Fraction B with a BEN
protein fraction highly enriched in a 42 kDs
polypeptide restored the inhibitory response to
PEA.
The results indicate that the rabbit BBN Nat-
H+ exchanger contains a dissociable regulatory
component, possibly a polypeptide of 42 kDa,
which is subject to phosphorylation by PEA.
WHY DO EIE HEMODIALYSIS PATIENTS (HOP) NEED LARGE DOSES OF
RECGIHINAHT ERYTHROPOIETIH (rHuEPO)? JW Adon°, JC Egrie°, HR
Haley", EL Schneider°, DJ Eherrard, and JW Eschbach. Univ. of
Wash.
• Seattle, WA, and The New York Blood Center, NY.
Moot HOP require <150 U/kg IV, thrice weekly (11W) of rHuEPO to
maintain a hmnatocrit (Hct) at 35± 3, but 20% requIre larger
aeounts. We studied 16 HOP to determine possible tauses for
refrectoriness to rHuEPO since 6 HOP required 150-300 U/kg 11W to
maintain a Hct of 37a 3. The other 10 HOP required 37.5-100 U/kg
TIW.
Five factors were analyzed: erythroid marrow responsiveness
(reticulocytosis & radiniron erythron transferrin uptake STUD,
red cell survival (51Chrsmitja(CH)-labellmd red cells), rwt&PO
pharnacokinetics (plo, hyperperathyrsidise (H-terminal PTH & sertan
alkaline phosphatase (Apt]), and altmiinisn (Al) stores (delta serun
Al 48 hrs after 2 gin IV deferiocamine). Inflammation and iron
deficiency were not present. Heticulocytes, corrected, ranHed
from 0.9 to 4.5%, and ETC ranHed from 40 to 137 ansI Fe/I whole
blood/day and both were correlated with the rHskPO dose (r'0.80,
0.75, respectively). 51CH 11/2 ranged from 17.7 ts 26.5 days wed
did not correlate with r(uEPO dose. The rHuEPO plc Y)/2 ranged
from 3.32 to 7.17 hrs (n=12) and correlated with rHuEPO dose,
i.e., the higher the dose, the longer the 11/2. N-PYH levels
ranged irma 9 to 26 pg/mi and Apt ranged from 46 to 570 U/L and
did not correlate with rgc&PO dose. Three HOP did not decrease
their rHukPO dose after s,ttstal parathyrsidectsmy. Delta sertan
Al values ranged from -12 to 561 ug/L and did not correlate with
rHuEPO dose.
Therefore, the higher maintenance doses of rguEPO in these 6
medically stable HOP did not correlate with erythroid
refractoriness, shorter red cell survival, shorter rHuEPO plc,
hyperparathyroidism or Al macso. The reason(s) far the large
dose requirements in these wo remain unknown.
LITHIUM CLEARANCE(C . )is INADEQUATE TO STUDY
TUBULAR FUNCTIONS(TF1J'DURING THE HYPERFILTRATION
RESPONSE(HR) TO A MEAT MEAL(MM) TN CHRONIC
RENAL FAILURE(CRF). Pietro Anastasio,Salvatore
Coppola,Giulia Coscarella,Gian Vincenzo Barba,
Pasquale Strazzullo, Giovambattista Capasso,
Natale C. De Santo (intr. by S.G.Maasry),
Universiti Federico II, Naples, Italy
By means of CL. and its derived formulae we
recently studied tF during HR to MM in healthy
subjects and showed that after a transient
increase in proximal sodium reabsorption an
increase in distal delivery of Na and fluid
occurs which is compensated before final urine
is excreted.This work studies TF by C . in
patients with CEF undergoing MM(2 g/kg h%.of
protein as cooked red meat).We studied 17
patients with a mean GFR of 58 ml/min x
1.73 sq.m. .Their blood urea was 66 mg/dl
while the urinary sodium averaged 103 mM
Na/day. They were studied before (three 30 mm
clearances) and after (five 30 mm clearances at
30,60,90,120 and 180 mm) the MM,by measuring
GFR(inulin),RPF(PAH) and CLi. After MM the
hyperfiltration response occurred.During HR CLi
did not change from baseline(12.69 ml/min
x 1.73 aq.m.). Absolute and fractional
proximal sodium reabsorption increased
significantly over baseline(p<O.01) 30-60 mm
after MM and aubsequently it returned to
baseline values. Distal sodium delivery
decreased (p<0.05) 30-60 mm after the MM and
returned to baseline therafter,Diatal abaolute/
fractional Na reabsorption was not affected by
MM.The contrast with data in normal subjectmia
due to constancy of CYi may represent an
artefact due to osmotic druresis from urea load.
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PROGRESSION OF RENAL INSUFFICIENCY IN ANALGESIC
NEPHROPATHY (AN)—IMPACT OF CONTINUOUS DRUG ABUSE.
Peter Balcke,Anna—Christine Hauser,Felix Stocken—
huber,Kurt Derfler. Univ. of Vienna,I.Med.Clinic
In general prognosis of AN ia favourable when
drug intake is terminated.However,in a high per-
centage of patients progression of renal insuf-
ficiency ia observed despite obvioua cessation
of analgesic intake.This phenomenon is commonly
accounted to consequences resulting from previ-
ous drug induced rensi damage.We wondered if a
continuous drug abuse hidden to the aedical
staff could be a major factor in this population.
To elucidate this assumption we tested blood sam-
ples drawn from patients with AN on the occasion
of routine renal control examinations upon
acetaminophen(AC).Determinations of AC were per-
formed by s photometric method(SICNA—R). 23 pat-
ients were tested.In 12 out of these(9 female,
3 male, mean age 55(29—71) years,mean crestinine
2,741-1,09 mg/dl) no deterioration of renal func-
tion was noted withie the last 1 year observa—
lion period(group 1).In 11 patients (all female,
memo age 63,5(45—74) years) significant progres-
sion of renal insufficiency had been observed.
Nean creatinine level rose from 3,86+1,60 mg/dl
to 6,40±3,18 mg/dl(t'3,94,p<O,Ol) within the 1
year observation period(gruup 2).Blood tests up-
on AC revealed positive results in 2 nut of
12 cases in group 1,but in 9 out of 11 cases in
group 2. Differences were highly significant
(x'=7,326,p<O,O1).Our data emphasize the impor—
lance of a continuous analgesic abuse hidden to
the medical staff in regard to the progression
of renal insufficiency in patients with AN.
SYSTEMIC AND RENAL EFFECTS OF RENAZEPRIL(BNZ)A NEW
ACEI, IN PATIENTS WITH CHRONIC GLOMERIJLONEPHRITIS.
V.Bedogna, E.Valvo, D.Alberti, G.Maschio.
Div.of Nephrology, Verona Hospital, VERONA, Italy.
ACEI have been reported to reduce proteinuria in
pta with renal disease. However, no controlled stu-
dy has been so far reported.
This is a double—blind,within—patient, placebo
control led trial,carried out according to a cross-
over design. Twenty ptsaged 35+13 yr,16 norinotensi—
ve,4 hypertensive,with different forms of chronic
glomerulopathies,proteinuria 1g/24h and normal re-
nal function,were enrol led.After 2 weeks of single—
blind placebo period they were randomly assigned to
treatment with placebo or BNZ(10 mg) for 3 me. Na+
intake was free. A sl ught decrease in RP was obser-
ved after BNZ,with no significant change in CO,HR,
and TPR. RPF and GFR were almost unaltered, with a
decrease in FF(28±8 to 24+6, p0.045). A reduction
in proteinuria was observed in all patients:
Run—in 1 me. 2 me. 3 me. total
Plac. 4.52± 3.86+ 3.89+ 3.79+ 3.85+
2.84 2.64 2.66 2.85 2.72
BNZ ———— 2.61+ 2.26i* 2.12+ 2.33+
1.90 1.53 1.90 1.80
° pCO.001 —27% -4 -42% —3f%
No relationship existed between fall in proteinuria
and BP,GFR and urine Na+ excretion.
We conclude that RNZ has an antiproteinuric ef-
fect in pts with chronic glomerulonephritis and vu'
mal renal function. The mechanisms remain poorly un
derstood.
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SUBCUTANEOUS (SC) ADMINISTRATION OF RE-
COMBINANT HUMAN ERYTHROPOIETIN (H-rEPO)
FOR TREATMENT OF ESRD ANEMIA. A. Besarab, P.
Vlasses', J. Caro', K. Flaharty', F. Medina', R. Scalise.',
Dept of Med., Thom. Jefferson Univ., Phila. Pa.
The most cost-effective route for H-rEPO remains unde-
termined. Our pharmacokinctic studies suggested that SC
dosing might be advantageous. We therefore evaluated the
hematopoictic efficacy of intravenous (IV) and SC routes
to determine relative dose requirements. Dosages were
adjusted to maintain 10.5< Hb < 13.0.
Therapeutic response in 36 subjects to a TIW (thrice
weekly) IV regimen was initially determined and used as
the standard, In 26 patients Conversion to QW IV was
performed These 26 plus 3 others were then treated suc-
cessively with QW (weekly) SC and BIW (twice weekly) SC
H-rEPO regimens. Once weekly SC dosages were limited to
a max of 150 U/kg (1.5 ml max vol). Results are summa-
rized below for mean H-rEPO dosages (U/Kg/wk) and
hematologic responses. All results are mean + scm.
Route N Dosage Hb
IV 11W 26 260+ 40 11.5+0.1
IV QW 26 429+50 11.1+0.2
success 20 389+ 55 11.5+0.2
failed 6 563+106 9.7+0.2
SC QW 29 107+ 7 10.6+0.2
success 13 80+ 10 11.7+0.3
failed 16 129+ 5 9.6+0.1
SC BIW 16 164+ 10 11.3+0.1
Using SC BIW, dosage could be reduced by 11+3%
without changing Hb in 8 patients previously maintained
on SC QW.
We conclude that SC dosing is more efficacious, despite
lower bioavailability probably due to better time-averaged
plasma concentrations. SC dosing may be the preferred
route of administration in most patients to minimize cost.
ENALAPRIL BUT NOT METOPROLOL REDUCES PROTEINURIA IN
DIABETIC NEPHROPATHY. Staffan Biórck'. Henrik Mulec',
Svend.Age Johnsen', Gudrun Nyberg', Mattias Aurell. Dept of
Nephrology, Sahlgrenska Hospital, Univ. of Götoborg, Sweden.
ACE-inhibitors can reduce proteinuria in diabetic nephropathy.
It is uncertain whether this effect Is greater than with other
antihypertensive agents. 40 patients with type 1 diabetes mel-
litus and nephropathy were randomized to treatment for two
months with metoprolol (M) (n18) or snalapril (E) (n.22).
Furosemid, was also used If necessary. Two M patients discon-
tinued the study due to adverse reactions.
The mean supine arterial blood pressure (MAP) before treat-
ment was 118±2(SEM) mm Hg (E) and 114±3 (M) (NB) and the
mean during 2 months treatment 107±1 and 110±2 (NS) re-
spectively. The decrease was greater in E. The serum creatinine
that initially was 1,8±0.1 mgldl increased with 0.1±0.1 mg/dI
(E) (p<0,05) or did not change (M). The urinary albumin excre-
lion Is shown below. '—p<0.05, E vs M.
0 2 4 6 6
The blood pressure, though similar during the eight weeks in both
groups, was reduced more by E than M treatment. However, this
difference does not explain the different effect on albuminuria.
Using multiple linear regression analysis, E treatment but not
blood pressure reduction was significantly associated with re-
duction in albuminuria (p=o.0004 and 0,37 respectIvely). E
therefore seems to reduce albuminuria by a mechanism indepen-
dent of the effect on systemic blood pressure.
MAJOR CAUSES OF ESRD IN GERIATRIC PATIENTS IN
NORTHWEST NORTH CAROLINA John Burkart, Grethe
S. Tell*, Carol Taylor*, Vardaman Buckalew,
Britta Hylander*, Department of Medicine and
Public Health Sciences, Bowman Gray School of
Medicine, Winston—Salem, North Carolina
Charts of all new ESRD patients (pts) age
15 years when starting dialysis were reviewed
to determine the relative roles of hypertensive
renal disease (HRD), diabetic nephropathy (DM),
glomerulonephritis (GN) and interstitial nephritis
(IN) in ESRD in Forsyth County during the years
1980—1988. Incidence rates (IR), cumulative
incidence (CI) and percentage (P) of pts with
each major cause of ESRD were calculated for
those pts 65 and pts <65. IR and CI are
reported in cases per million (cpm).
Of 374 pts included for analysis, 120 pts
(32%) were 65 and had a mean age at time of
presentation of 72 years, while 254 pts (68%)
were age 15-64 with a mean age at presentation
of 48 years. The P and CI for each major cause
of ESRD were as follows:
P65 CI 65 P<65 CI<65
HRD —ir' 2435 cpm 334 cpm
DM 19% 918 cpm 31% 472 cpm
IN 14% 679 cpm 13% 203 cpm
GN 10% 479 cpm 21% 322 cpm
IR for ESRD from HRD increased from 156 cpm during
the years 1980-81 to 355 cpm during the years
1987-88 in pts age 65 and older, vs from 27 cpa
to 41 cpm in pts <65.
In conclusion, the leading cause of ESRD in
the population 65 and older was HRD. The JR
for HRD in this group has been increasing. The
leading cause of ESRD in pts <65 was DM.
LONG-TERM EFFECT OF STRICT GLYCEMIC CONTROL
AND PROTEIN RESTRICTION ON MICROALBUMINURIAIN
ThE BIOBREEDING DIABETIC RAT. Stev.n Cach.ro',
Judith B. Van Uew, Marianna Zamlausld-Tucksr, James E.
Sprlngate*, Bernice Noble, Leonard G. Feld. SUNY at
Buffalo, VA Med Ctr, Children's Hosptial, Dept Pads,
Physiol, Peihol and Microblol, Buffalo, NY.
We studied the effect of strict versus loose glycemlc
control in combination with dietary protein restriction on
the development of microaibumlnuula In the Blobseeding
DIabetic rat (DP). OP rats were divided into four groups
and followed for 50 weeks after the onset of diabetes (65
weeks of age). Group 1 (DP-S10,N=6): StrIct glycemic
control and 10% proteIn diet; Group 2 (DP-S24,N6)):
Strict glycomic control and 24% protein diet; Group 3 (DP—
L10,N=8): Loose glycemic control and 10% protein diet;
Group 4 (DP-L24,N=6): Loose giycemlc control and 24%
protein diet. DIabetIc—resIstant biobreeding (DR,N9) rats
were controls. Strict glycemic control was d.flnd as a
Hgb A,, within the normal range (5.6—7.8). insulin dosages
were adjusted daily to maintain strict and loose glycemic
controL Urinary albumin excretion (UA,mg/24hrsxlOOgBW)
and lnulln clearance (GFR: mi/mm) were performed every
10-15 weeks.
Group Hgb A1, BW(g) UA
DR 7.3±0.1 491±0 0.70±0.06
DP—S10 7.2±0.2 471±12 0.14±0.01
DP—S24 7.7±0.3 466±13 0.20j0.02
DP—L10 11.6+0.4* 3577* 0.35+0.05*
DP—L24 10.6±0.3* 37$* 0.64±0.14*
*Slgnlflcentiy different (p'cO.05) from OP—Sb and DP—S24
lnuiln clearances were 50% higher In the loose versusthe
Strict glycemic control OP rats.
in conclusion, strICt glycemic control regardless of
dIetary protein content eliminates hypertlltration, promotes




SERIAL HElYNAMiC CIIAIISRS FOLL1NS REeKOIRINANT ERYTHROPOIETIM
(rHtfPO) TeERAPY. RC Davidson, HR Hate?, TR Easterling°, 5 Ahmad,
JW Admnssn°, and JW Rschbech. Univ. of Wash., Seattle, WA, and The
Mew York BLood Center, NY.
Treatment of the anemia In hemadiatysis patients (HOP) with
rHuEPO (Wegen, Inc., Thousand Oaks, CA) may result in increased
blood pressure (HP) as the hmsatscrit (Ott) rises. The mechanism
for the hypertension Is not estabtished, hut rapid rate of rise in
hematocrit was thought to contribute.
In a prospective study 8 and if HOP received 50 or 150 units/kg
respectiveLy, iv, thrice weekly (11W). Non-invasive hemodynamic
measurements (Ultracsm, Lawrence MedicaL Systems) were done
monthly for 6 msnths.There was a dose dependent rate of rise in
Hct. Hemodynamic measurements were instructive at 50 U/kg:
Easel the Month I Month 2 Month 3
Hct 20.4±1.7 24.7±3.1 27.6s2.90 30.1s3.5
MAP 60±23 91±22 104±218 94s16
YPRI 1551s420 1746±471 254Ou388 1909±516
°msf Hg •dynms-sec/cm5/M2 S,o.oi coapared to baseLine
Pour of g HDP received new or added antihypertensive medication
between Month 2 and 3.
With 1Sf U/kg, the Oct rose from 24.5s to 32.2s 2.9 and
YPRI showed maxiamt increase f rem 1728s 423 to 2040s 568 after one
month of therapy. Hypertensive encephalopathy without seizures
occurred In teo of these 10 HDP shortly thereafter.
In both groups elevated baseline cardiac indes decreased toward
normal. There were no significant changes in seriaL ptasisa renino.
RP, If eLevated, was controlled with vesodi Later antihyperlensive
medication.
YPRI and MAP increased when Hct approached 30 regardless of
rete of rise in Oct. The slower rate of rise allows oure time for
appropriate antihypertensive therapy.
CARDIAC ARRHYTNMIAS IN HENODIALYSED CHRONIC RENAL
FAILURE PATIENTS. JJG de Lima*,C Gruppi*,HF Lopes*
NB Silva*, PJ Noffa*, C Bellotti*, F Pileggi*.Intr
by R.Zatz. Instituto do CoraçBo, Univ. SNo Paulo
Brazil.
Sudden death and risk factora for ventricular
arrhythmias(VA) are frequent in chronic renal
failure (CRF).Forty CRF non—digitalized patients
(pts) underwent Nolter ECC monitoring for a
continuous 4B—hour period which included a 4—hour
dialysis section. Dialysis was carried out at the
midle of the study with a potassium—free dialysate.
Benign strial arrhythmias occurred in 34
individuals(85%).VA were present in 32 pts(80%)but
only two developed non sustained ventricular
tschycardia(NSVT) restricted,in both cases, to the
post—dialysis period.Nemodialysis had no influence
on type or frequency of arrhythmias. The duration
of dialysis treatment and several cardiovascular
risk factors including sex, hypertension,
cardiomegaly,left ventricle hypertrophy (ECHO and
ECC),smoking, alcohol,hyperlipidemis and diabetes
did not seem to be of importance for VA.Nowever,
individuals who did not develop VA were younger
than those who did(31,5±Bversus 45± lly,p<O,05).
Six pta had significant ST—T wave changes while on
dislysis without serious VA. Thalium—201
myocardial imaging and/or coronariogrsphy were
performed in 29 pts,including 4 out of 6 with ST—T
wave changes and the two with NSVT and fsiled to
show significant coronary srtery disease in sll.It
is concluded that the incidence of serious VA in
non—digitalized CRF pts is low and that potassium—
free dialysis has no deleterious effect on cardiac
rhythm. The study also suggests a reduced
incidence of coronary artery disease in
assymptomatic CRF individuals.
THREE YEARS OF ERYYHROPOIE1IH (rllt&PO) YHERAPY. JW tschbach, HR
Hate?, T Aquiting5, JK Rreslne*, MR Dsening°, JC Egrie, and JW
Admnson°. Univ. of Wash, and Northwest Kidney Center, SeattLe, WA,
and Amgen Inc., Thousand Oaks, CA.
Ywentythree anemic (hematocrit teen <25) heesdlalysis
patients (HOP) responded to retisPO in a phase I study. Since
then, 2 had transplants, 2 dled 2 dropped out & 17 remain on
rHutPO for more than 3 years. The initiaL rHiLPO dose to maintain
a IICY of 34± 2 was 103± 72 U/kg, IV, thrice weekly (11W), and has
not changed (96± 53 U/kg, OCT 35± 2). Mo antibodies to rHtLPO
have been detected to date. Ssme HOP developed temporary
refractoriness te rHt8PO die ts inflaeanation (surgery,
pericarditis) or infection.
Red cell transfusisns (RC1) acre required in 13/17 before
rHuEPO and were etiainoted aith therapy. Pour HOP sLtsequentty
required RCY for U51 bleeding (2), coronary angisplasty, and hip
surgery. 5eriai ferritin fell from 1073± 956 to 186s 196 ug/L
(P'f.fffS). Fifteen require iron supptmsentation.
At baseLine, blood pressure medication was required by 6, and
now by 12. Hypertensive encephalepathy seIzures have not
occurred during maintenance riluEFi) therapy.
Dialysis heparin doses increased in if, and decreased in 4.
Pre-dialysis RUN/creatinine values have remained unchanged (85±
22-77± 12 mg/dL/11.6s 1.8-12.4± 2.2 mg/dL) but dielysis
time/diaLyzer surface area Increased in 12 HOP from 3.65± 0.72
hrs/1.52s 0.13 sq a to 3.83± 0.49 hrs/1.22s 0.15 sq m, 11W
(P"S.fffS). Five cop new are on high flus hemodialysis. Dry
weight increased in 7, decreased in 8, and for the group did not
change (62.5± 10.1 kg to 61.8± 9.9 kg). Eighteen episodes of AV
access clotting have occurred in 6 hOP (8 in one HOP). Four HOP
have had no non-access related hospitalizations.
No unusual medicaL conditions have deveLoped, of 11 HOP age
<60, 3 were empLoyed at baseline, 5 are now employed, and 6 are
noa capable of working. All continue to be more active then prier
to rHuEFO. rHuEFO continues to be effective and safe after 3
yeurs of therapy.
PHARMACOKINETICS OF HUMAN RECQMBINANT
ERYTHROPOIETIN (H-rEPO, MAROGENK) IN ESRD
PATIENTS. K. Flahartye, A. Besarab, P. Vlasse?, J. Caro'.
Dept. of Medicine & Clin. Pharmacol., Thom. Jefferson
Univ., Phila. Pa.
The optimal route of administration of H-rEPO in ESRD
patients is undetermined Intravenous (IV) and subcu-
taneous (SC) routes produce diffcrcnt peak and time
averaged plasma concentrations which may affect
hematopoietic response. We therefore compared the
pharmacokinetics (PK) of IV and SC H-rEPO in 15
patien(s. H-rEPO was measured by RIA.
IV dosing (25-225 U/Kg) produced peak and lhr post
plasma [EPO] correlating linearly with dote (U/kg).
[EPO]ma 52+ 16.6 [DOSE]Mean Vd was 53 L. The terminal T1/2 (4-44 hrs)
averaged 6.9+0.8 hrs (mean+sem) and dsd not differ from
normals. Total body H-rEpo clearance was 9.5 mI/mm. At
doses less than 150 U/kg plasma H-rEpo levels returned to
baseline by 44 hrs in 12 of 16 pts
Following SC dosage, [EPO] peaked at 21.7+21 hrs and
2x basal plasma levels were maintained for 59.7+3.2 hrs.
Peak [EPOI ranged from 51-232 mU/mi. Dose adjusted
bioavailability was 48.8 % (range 14.5-96.3%) of the IV
dose.
Based on the above pharmaeokinetie results, 7 anemic
ESRD patients were treated with initial SC dosing once or
twice weekly (total 120-200 U/kg/wk). Anemia corrected
in all.
We conclude: (1) SC absorption is highly variable; (2)
peak [EPO] levels following SC are an order of magnitude
lower but concentrations are maintained longer; (3) SC is
an alternative route for H-rEpo administration; (4) the
favorable pharmaeokinetie properties SC may make this
route advantageous in some patients. The absence of
marked peak and trough levels may be more physiologic.
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ACUTE EXACERBATION OF CHRONIC RENAL FAILURE (CRy).
SFGoug, AK Ohno*, JG Barr*, Nephrology Service,
Brooke Army Medical Centers San Antonio, Texas.
Acute deterioration of renal function is a
common occurrence in patients with CRF. Lists of
frequent exacerbating factors have been published
but there is little information comparing acute
renal failure (ARF) in patients with normal base-
line renal function (ARF group) to those with
prior CRF (AonC group). We evaluated patients
discharged from our 450—bed general hospital with
these diagnoses. CRF was defined as SCr above 1.5
in men, 1.2 in women for 6 months. ARF was def in—
ed as a sudden rise in SCr by at least 50%. There
were 30 ARF and 45 AonC patients. Mean (iSEM)
admission SCr was 0.9*0.3 in ARF and 2.3±0.9 in
AonC (pO.OO1). Mean age was 59*4 in ARF and 68±4
in AonC (p0.00ó). There was no difference in per
cent diabetics (17% in ARF, 24% in AonC) but
hypertension was present in 37% with ARF and 69%
with AonC (pO.Ol2). Mortality was 43% in ARF and
44% in AonC. The etiology of ARF on AonC was
usually multifactorial.
ETIOLOGY ARE (n30) AonC (n=45)
Vol depletion 4 (13%) 11 (24%) pNS
Hypotenaion 7 (23%) 9 (20%) p—NS
Sepsis 5 (17%) 7 (16%) pNS
Any decreased
perfusion 14 (47%) 26 (58%) p—NS
NSAID 2 ( 7%) 5 (11%) pNS
Radiocontrast 2 ( 7%) 7 (16%) p=NS
Aminoglycoside 2 ( 7%) 3 ( 7%) pNS
ACE inhibitors 0 3 ( 7%) pNS
We conclude that in our patient population
there is little if any difference in etiology or
outcome of patients with ARF compared to AonC.
TREATXENT OF LUPUS NEPURITIS BY CYCLOPHOSPHAMIDE
PULSES: A BIOPSY (X)1JROLLED STUDYH Grmf*, C Peer*, A Steiner*, G Tappeiner, R
Kmin, W Ulrich*.
2nd Dept. of Medicine, Dept. of Dermatology,
Dept. of Pathology, University of Vienna,
Austrta. (Introduced by A.I. Arieff, UCSF, San
Francisco, CA.Cyclohosphamide pulses together with continoussteroid administration for lupus nephritis have
been shown to improve renal function, at least in
some patients. We have performed a case control-
led study on the morphological alterations which
can be induced by repeated administration of
pulses in a variety of histological patterns of
lupus nephritis by means of pre- and post therapy
kidney biopsies.
Renal biopsy specimens were obtained from 6
patients with clinical evidence of SLE before and
after treatment. Pretreatment biopsies showed a
diffuse proliferative glomerulonephritis (GM) in
one case, a focally accentuated proliferative GN
in three cases, glomerular mesangial minimal
changes in one and membranous ON in another case
respectively. Monthly high-dose cyclophosphamid
pulse therapy plus steroids were sustained for at
least 6 months. Renal function improvemed in all
patients. In one patient dialysis treatment even
could be discontinued. The gre- and posttreatment
glomerular lesions were semiquantitatively scored
using activity and chronicity indices. In three
out of four cases with proliferative lesions the
activity indices markedly decreased after therapy
but remained stable in one case. In membranous
lupus nephritis and minimal mesangial change
nephropathy the activity indices did not signifi-
cant1' chan9e posttreatment. In contrast, the
chronicity indices increased in all four cases
with proliferative GM whereas in membranous GM
and minimal mesangial change nephropathy no
changes occured.
Conclusions: Pulse cyclophosphamide therapy in
lupus nephritis results in 1) biopsy proven
marked decreases of disease activity, 2) improve-
ment of renal function, but 3) does not affect
chronicity.
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THE ACUTE EFFECT OF GROWTH HORMONE ON GFR IS OBLI-
TERATED IN CHRONIC RENAL FAILURE
Dieter Haffner, Otto Mehls, Eberhard Ritz
Depts. Internal Medicine and Pediatrics, Universi-
ty of Heidelberg, Germany, FRG
Recombinant human growth hormone (rhCH) has be-
come available for treatment of growth failure in
uremic children. Since CH raises GFR, there has
been concern that rhGH through its actions on gb—
merular hemodynamics may adversely affect pro gres—
sion of renal failure. To address this issue, C1
(enzymatic steady state infusion technique) was
measured in 7 healthy normotensive adult volun-
teers and 7 adult patients with chronic renal fai-
lure. Subjects were given 4.5 U bid of rhCH by s.
c. injection for 3 days. A similar increase of me-
dian IGF I levels (from 205 to 543 vs from 84 to
168 ng/ml) and a decrease of median urea excretion
rate (from 20 g/24 h to 13 vs from 16.2 to 8.2)
was noted in controls and CRF patients respective-
ly. In both groups, a decrease of serum urea and
cholesterol was noted with no change of median pro-
tein excretion rate (1.6 vs 1.8 g/24 h) in CRF pa-
tients. Despite marked metabolic effects of CL no
significant increase in C. was noted in CRF pa-
tients (pretreatment medn 21 ml/min/l.73m2, 15-
32; CS 'reatment 22; 15-32). This contrasted with
the effect of GH in healthy controls where it
caused a significant (p<0.Ol) increase in GFR
(from 120 ml/min/l.73m2; 91—158 to 133; 108—167).
Results show that stimultion of GFR by shortterm
administration of rhCH is obliterated in chronic
renal failure.
RENN. REPLNEMENT T}ERAPY IN PLT POIYCYSI1C KWI(Y
DIASE (PIi)) - Sniaran Ir1terand Sabent Slngh.
ththerslty of Cincinnati d1cal Center, Division of
lpfrolo' and Hypertension, Cincinnati, (lilo.
A total of 60 APKD patIents (51 hltes, 8 blacks and 1
asian), with a sean age of47.3 +15.2 years .e
athdtted In otr ESRD Progrr and,ere ftl1d 4 ft.' a
seen period of 59.7 nmths (range 1—204 nxniths). lie
arage tine Interval beteen diageosis of APKD and the
start of ESIO treaIrent .s 8.85 years. Initial
therapy consisted of henedlalysis In 47 (7) and CAPD
In 13 (2) with a considerable Inter-Vevepy trws-
fers. A total of 3) patients taider.nt renal trans-
planatlon. Presence of large klteys did not Interfere
with tie tecielq.ie cr efficiency of CAFO. PeritonItis
In CAPD population .s neither sore freqterit ro' sore
severe then other ESl) population. Syeptaratlc winery
tract Infections .re seen on 20 occasions In 14
patients and a single nepfrecto, .s perfonsed ft.'
pyo.e,*In)sis. Tiere .s no Instance of ss hemtrIa
requiring blood transfusion a' neørectcew.
InfectIon, leadIng cau of nirbidity, es seen on 68
(39%) OCCaSIOnS, folla.d by gastrointestinal (26%) and
c'dlovascular diseases (16%). The vast nejcrlty of
Infections re related to APKI) a' ESlf) therapy. There
were a total of 320 hospItalizations with an average
stay of 10.2 days encutIng to 10.9 hospItal days per
patient per year. Ttree percent of total tine .s
spent in the hospital, Ielf of It related to ESI)
therapy. S.rvlval In APD patients vms similar to
other ESPI) populatIon. Lhiadsted case fatality ratio
vms also similar to other ESRI) population (0.10 vs
0.114). Infections and coronary heart disease vmre tie
leading cause of death In 33 of the 60 patIents váo
died dtring tie follav t period.
TRENDS IN MORTALITY RATES AMONG DIALYSIS
AND TRANSPLANT PATIENTS IN THE U.S. Philip J.
Held,* Jose R. Garcia,* Christopher R. Blagg, Robert A.
Wolfe,* Paul W. Eggers,* Friedrich K. Port, and Stacey C.
FitzSimmons*. United States Renal Data System, Washington,
D.C.
Improvement in care for ESRD and acceptance of patients
(pta) with greater comorbidity are opposing forces influencing
mortality rates over time. To study trends we evaluated
actuarial survival by the Kaplan-Meier method (KM) for cohorts
of new pts per year during 1977-87 from data of the U.S. Renal
Data System. One, two, five and 10 year KM survival rates
after day 90 were analyzed for all ESRD, dialysis and post-
transplantation by age group, with adjustments for sex, race and
reported causes of ESRD. Adjusted two-year KM survival
percentages for the 1977 and 1983 ESRD cohorts showed
different trends by age groups:
age: 35-s 564 65÷
1977 81.3% 76.7% 69.1% 56.9%
1986 88.2% 79.3% 67.4% 50.6%
Similarly, among ages 65-84, the adjusted 90-day KM
survival decreased from 87.5% to 84.7% in the 1977-79 versus
1985-87 cohorts. Muitivariate analysis (Cox) confirms these
trends for ages <65 with a reduced relative risk (RR) of dying at
1 year by 1.8% per year of incidence ((RR = 0.982; p <0.05),
whereas trends were opposite, though not significant, for ages
>65 (RR = 1.012). Adjusted survival percentages improved for
transplant recipients with time whereas dialysis pta showed a
possible trend in the opposite direction. The lack of
improvement in older pta deserved more specific investigation,
with consideration of comorbid conditions existing at the
initiation of ESRD therapy.
GOOD COMPLIANCE WITH A LOW PROTEIN DIET USING
HIGHLY POLISHED RICE ON THE PROGRESSION OF CHRONIC
RENAL FAILURE (CRF). Fumihiko Hinoshita,* Tatsuo
Shiigai,* and Hitoshi Iwamoto.* (intr. by K.
Tomita) Toride Kyodo General Hospital, Dept. of
Medicine, Toride, Japan.
We have originally started group therapy and
newly developed the 'highly polished rice" (HPR)
to improve the compliance with a low protein diet.
Firstly, 104 patients with CRF were directed to
maintain a diet containing at least 35 kcal/kg and
0.6 g/kg of protein. Dietary compliance was
evaluated using 24—hour urine collections. Second-
ly, we held monthly meetings where the patients
gathered to recognize the necessity of daily self—
control, and were instructed by doctors, para-
medicals and individual patients. More important-
ly, we developed HPR which includes only 4%
protein by weight (less than 7% in normal rice)
In all, 78 patients (75%) continued our group
therapy, 17 (16%) progressed to hemodialysis, only
4(4%) dropped out, 4 died of other diseases and
one was removed to another place. As for 67 pa-
tients who had been followed up for over 6 months,
the change of serum Cr level remained within 10%
in 43 patients (64%) . 24-hour urine collection
analysis disclosed that only 15 (32.6%) of the 46
pa:ients who came to start eating HPR later had
taken less than 0.70 g/kg of protein before but
that these patients increased significantly to 37
(80.4%) after use (P<0.05) . It is concluded that
the open monthly meetings to encourage the low
protein diet were very effective, resulting in good
compliance and we suggest that every effort should
be made to develop a low protein food, such as HPR
so that patients can easily maintain protein re-
striction for a long time.
LISINOPRIL,BUT NOT NIFEDIPINE,REDUCES URINARY
ALBUMIN EXCRETION IN DIABETIC NEPHROPATHY.
H.Holdaas, A.Hartmann* ,M.G.Lien,L .Nilsen5,
P.Fauchald*,J.Jervell* and K.J.Berg*.Medical
Department, National Hospital,Oslo,Norway.
The effects of lisinopril. and nifedipine on
diabetic proteinuria may differ due to different
pharmacological effects on renal hemodynamics
and/or renal tubular functions.Twelve patients
with type I diabetic nephropathy (albuminuria >
300 pg/min,serum creatinine < 200 pmol/l)
underwent an open cross over study including two
separate 4 weeks wash-out periods and two 3 weeks
treatment periodes with lisinopril and nifedipine.
Mean arterial blood pressure was reduced from
110±1 to 102±3 mm Hg by lisinopril and from 1103
to 962 mm Hg by nifedipine.Lisinopril reduced
albumin excretion from 1343 + 337 to 879 299
Jig/mm (p<0.01) whereas albumin excretion was
unchanged by nifedipine.Renal plasma flow (PAN-
clearance), glomerular filtration rate (inulin
clearance), filtration fraction and renal vascular
resistance were unchanged by either drug.Lithium
clearance was reduced 10.81 by lisinopril and
increased 20.82 by nifedipine.the difference
between the two drugs being significant (p<0.01).
Urinary beta-2-mikroglobulin excretion was
increased by nifedipine compared to lisinopril
(p<0.01). In conclusion:Lisinopril reduced
albuminuria in all patients whereas nifedipine had
no eflect.No effect of either drug was observed on
renal hemodynamic parameters .However,lisinopril
and nifedipine exerted different effects on renal
tubular parameters.This differential tubular
effect may contribute to the observed difference
in albumin excretion.
DIABETES MELLITUS (DM) NEPHROPATHY AS A MAJOR
CAUSE OF END STAGE RENAL DISEASE (ESRD) Britta
Hylander*, John Burkart, Grethe S. Tell*, Carol
Taylor*, Vardaman Buckalew, Department of Medicine
and Public Health Sciences, Bowman Gray School
of Medicine, Winston-Salem, North Carolina
In order to evaluate the role of DM as a cause
of the increasing incidence of ESRD, a
retrospective chart review of all patients l5
years old starting chronic dialysis during the
years 1980-88 was performed.
Of 785 pts, 202 (26%) had ON. Of these
diabetics, 53% were females and 47% were blacks.
Mean age at start of dialysis was 55 yrs for
females and 50 yrs for males. Sixty—seven percent
of the pta were insulin treated from onset of
DM (group I). Their mean age at diagnosis was
31 years, the mean duration of diabetes was 18
years until ESRD occurred and mean age at start
of dialysis was 49 years. Pts initially treated
with oral agents (group II) had a mean age of
40 yrs at onset of ON, were followed for a mean
of 18 years until ESRD developed, and had a mean
age of 59 years when starting dialysis. Most
patients in group II were on insulin when dialysis
started. The proportion of ESRD pts with tIN
increased from 16% in 1980 to 27% in 1988 and
was the second leading cause of ESRD after
hypertension. The age-adjusted incidence rate
increased in black diabetics from 100 cases per
million (cpm) during the years 1980—81 to 251
cpm during 1987—88, while incidence rates in
whites were 17 cpm and 47 cpm respectively.
In conclusion, in the increasing ESRD
population, black diabetics are at a much higher
risk for ESRD compared to white diabetics.
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HOlE SUBCUTANEOJS(SC) RECCIIBIRANT HUNAR ERYTNROPOIETIN (rHtEPO) IS
As EFFECTIVE AND SAFE AS GIVEN INTRAVENIOJSLT(IV). Missil, NR
Haler, JW Adaeaonw, CR Blagg, RI Abels*, and JW Eschbach. Univ.
of Washington and Northwest KióTey Center, Seattle, WA, Ortho
Pharmaceutical Corp., Raritan, NJ, and The New York Blood Center,
NY.
Because rNuEPO is expensive, it is ieçortant to utilize the
most efficient route and dosing frequency. We otudied 17 anemic
patients (Pts) with progressive renal disease. Twelve Pts now
require heeodieiysis (ND). Nine Pta initially received 131± 49
u/kg of rNiLPO (ortho Phare., Raritan NJ) IV thrice weekly(TIW)
stlmteting a weekly heisatocrit rise of 2.3s 1.4. Eight Pta
received an initial dose of 100 U/k Kg rOtOFO SC TIW with 2.3± 1.0
weekly iict rise. Injections were done initially in the study
center. Pta were than trained to self-adsinister SC rNtEPO at
home, and were followed for one to two years.
The Oct was maintained at 34± 3 In 9 Pts with 13± 44 U/kg IV,
and teter at 37± 3 with tower SC rHtEFO doses of 50± 30 U/kg TIW
(Pc 0.01). The Oct in the other B Pta was eelntained at 37± 2 by
SC rHuEFO on 61.1 u/kg 11W. seven of eight patients switched from
11W to simitar weekly total doses without change in act.
The dose of retaPO necessary to generete and maintain a target
Oct was not predictable, but was influenced by the adequacy of
iron storea and the presence of inflwesowlion. The dose did not
change over two years of declining renal f,e,ction. There was a
teeporary increase in dose requirement when the Pts started HO:
59± 23 U/kg TIW to B3s 32 U/kg 11W (n11, difference in dose net
significant). There were no medical toeplications of SC injections
at home, except for 2 Pts who had pain frau the injection of large
voluses.
SC injection of raLaPO is as effective and as safe as IV
injection and amy be aore cost-effective as a weekly, self-
athinisterad SC dose.
HUMAN RECOMBINANT ERYTHROPOIETIN (rHuEPO)
TREATMENT OF SEVERE ANEMIA ASSOCIATED WITH
PROGRESSIVE RENAL FAILURE MAY DELAY THE
NEED TO INITIATE REGULAR DIALYTIC THERAPY.
Kenneth S. Kleinman and Suzanne U.
Schweitzer*, Valley Internal Medicine and
Nephrology and UCLA School of Medicine,
Van Nuya and Los Angeles, California.
Fourteen anemic patients (hematocrit
(Hct) less than 30%) with chronic renal
failure (CR?) (Screat 3—11 mg%) were ran-
domized to receive subcutaneous (SO) rHu—
EPO (100 U/kg thrice weekly) to reach a
target Hct of 38—40% (EPO) or placebo
(placebo/EPO) for 12 weeks. The placebo
group then received SO rHuEPO (150 U/kg
thrice weekly) to attain a similar Hct.
Weekly SO dose adjustments maintained this
Hct range for six additional months.
Anorexia was the most frequent uremic
symptom precipitating initiation of dialy-
sis, averaging 32 weeks (range 16—62) in
the placebo/EPO and 38 weeka (range 20-78)
in the EPO treated patients from trial
commencement. Six patients were fully
employed at the beginning of the study
and retained full employment.
In summary, rHuEPO therapy to maintain
a Hct of 38—40% is well tolerated for long
periods in patients with CRY but does not
prevent end—stage renal disease. A ten-
dency exists for disability to be prevent-
ed and dialytic therapy to be delayed the
earlier anemia is corrected. Larger pla-
cebo—controlled trials for longer periods
of time will be helpful in confirming
these preliminary clinical observatior
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RECOMBINANT HUMAN GROWTH HORMONE (rhGH)
OVERCOMES THE GROWTH SUPPRESSIVE EFFECTS OF
METHYL-PREDNISOLONE (MP) IN UREMIC RATS.
!gyage5, Richard N. Fine, Stefan Worgaii5, Otto Mehis5.
Untv.Kinderkiinik Heideiberg/FRG and Dept of Pods. UCLA
Ctr. HIth. Sd. Los Angeies, Ca.
Normal female Sprague-Dawley rats (120 gm) received
1,3, & 6mg/kg/day of MP for 2 weeks (wks) todetermine the
optimal growth suppressive doss. At 6mg/kg/day weight (W)
& length (L) decreased from 47.0 gm to 28.6 gm and 4.42 cm
to 3.24 cm respectively (p<0.0l). Nine groups of 5 rats (150
gm) each ware studied: Group A-control; Group B-6
mg/kg/day MP; Group C-6 mg/kg/day MP plus rhGH
lou/kg/day. Each of these Groups was aubdMded into 3
groups: control (C) ad iibitum intake, control pair fad Q) and
uremic (U) (5/6 neph) group. At 2 wks the W & L for Group A
were 35.4 gm (C), 17.6 gm (P), 21.2 gm (U) (CvsP & CvsU
p<0.001; PvsU=ns) & 2.82 cm (C), 2.34cm (P), 2.20cm (U)
(CvsU p<0.0l); for Group B were 12.8 gm (C), 5.4 gm (P), 1.5
gm (U) (CvsU p'cO.OOl) & 1.6cm (C), 1.14 cm (P), 0.93 cm
(U) (CvsU p <0.05); for Group C were 45.6 gm (C), 28.4 gm
(P). 20.6 gm (U) (CvsU p<0.001) & 2.9 cm (C), 2.23 cm (P),
2.32 cm (U) (CvsU p=ns). Comparison of Group A and B in-
dicates that MP produces a significant decrease of L in the
uremic rat (p'cO.OOl) which is overcome by treatment with
rhGH (Group B vs C pco.0O1; A vs C p=ns). These data mdi.
cate that rhGH could be effective in improving the growth re-
tardation of Pediatric renal aiiograft recipients.
THE ROLE OF POLYAJ'IINES AND UREMIC SERUM INHIBITORS
IN THE ANEMIA OF ENO STAGE RENAL DISEASE (ESRD).
D. Kushner,* B. Beckman,* L. Nguyen,* S. Chen,
C.D. Santina,* J. Rice,* F. Husserl and J. W.
Fisher. Tulane Univ. Sch. of Medicine and Sch. of
Public Health and The Ochsner Medical Foundation,
New Orleans, Louisiana.
A relative deficiency of erythropoietin (Ep) is
the prieary factor involved in the mechanism of
the anemia of end-stage renal disease (ESRD).
However, improvement in the anemia of ESRD has
been reported in patients undergoing peritoneal
dialysis suggesting that dialyzable substances may
also ploy an etiologic role In this anemia. An
anemia but not a granulocytopenia is usually asso-
ciated with ESRO. Studies were carried out to
compare the specificity of predlalysis sera from
uremic patients, and the polyamines spermine (SP),
spermidine (SD) and putrescine (PU) In inhibiting
erythroid (CFU-E) and granulocyte/macrophage (CFU—
GM) colony growth in murine bone marrow (MBM)
cultures. Sera (0.8, 1.6, 3.2 and 6.4%) from
anemic uremic patients produced a sore significant
(pc.Ol) inhibition of CFU-E (n°lO) growth than
CFU—GM (n=7) growth in M8M cultures, SP (18—560
nm/ml), SD (4—648 nm/ml) and PU (0.15—1.5 nm/ml)
produced a sore marked inhibition of CFU—E than
CFU-GM colony growth. The slopes of the D—R
regression lines for Ep (100, 200, 300 mU/mi)
alone and Ep plus PU (1.5 nm/ml) on CFU—E were
significantly (p.O3) different indicating a non—
competitive Inhibition. The immunoreactivity of
Ep (RIA) was not significantly changed following
co—incubation of Ep (50 & 100 mU/ml) with SP, SD
and PU for 1 hr, 37°C. These results may explain
why an anemia, but not a granulocytopenla, Is seen
in ESRD and supports the hypothesis that polyamines
say be involved in this anemia.
CARDIOVASCULAR (CVD) MORTALITY IN
PATIENTS WITH EARLY DIABETIC NEPHROPATHY.
L. Laffel, • J. Warram, • A. Krolewski.(intr. by 1. D'Elia). Joslin Diabetes
Center, Boston, HA.
To study the mortality determinants
among diabetic patients with retinopathy
and early renal dysfunction, we used data
from the Diabetic Retinopathy Study. At
entry. 150 insulin-treated patients, aged
18-60 yrs with mean diabetes duration of
18 yrs, had raised serum creatinine (Cr>
(male l.5, female 1.3 mq/dl) at 2
baseline exams. Annual evaluations
included measurements of BR, serum Cr,
glucose, cholesterol (Chol), hqb/crit,
and urine protein by dipstick. Of 73
deaths during 6 yrs of follow-up, 36
resulted from CVD (MI, CVA. misc. CVD)
and 21 from CRF. Baseline parameters are
displayed according to outcome: OTHER
ALIVE CVD CRF DEATHS
Age 36 38 38 39
Cr 1.9. 2.7 2.7 2.4
Glucose 274 304 319 292
Chol 238. 285 264 281
Hgb 13.6 13.7 12.5k 13.1
BR 151/9O 161/95 162/94 152/96(.P.Oi compared to other groups)
Although the CRF group had the fastest
decline in renal function (assessed by
1/Cr), the CVD group had the highest
baseline Chol and biggest rise in mean BP
during follow-up despite 61'/. initially
receiving antihypertensive meds. The CVD
deaths in these diabetics suggests pre-
existing disease rather than dialysis-
mediated accelerated atherosclerosis.
GLOMERULAR STRUCTURAL CHANGES IN TYPE 1 DIABETIC
(IDD) PATIENTS WITH NORMAL URINARY ALBUMIN
EXCRETION (UAE) AND LOW GFR. Pascale H. Lane,*
Michael W. Steffes,* S. Michael Mauer.
University of Minnesota Medical School,
Minneapolis, Minnesota.
Of 40 100 patients with normal UAE
(<22mg/24hrs), only 6 had low creatinine
clearances (72±9m1/min/1.73m2;T*.SD; lower limit
of normal 90m1/min/1.73m2). All were white
females, age 35±9 years and diabetic for 24±10
years. One had hypertension since age 18 years,
probably of familial origin. The others were
normotensive. Electron microscopic morphometric
analysis showed that 1 patient had a fractional
volume of the mesangium (Vv mes) of 39%; levels
for Vv tees greater than 37% are regularly
associated with overt nephropathy
(J.Clin.Invest.74:1143,1984). The other 5 had
lesser lesions with Vv mes ranging from 24% (near
normal) to 32% (moderately advanced). Five had
greater filtration surface area per glomerulus
than would be predicted by their GFR (Kid. mt.
29:889,1986), this perhaps indicating
extraglomerular causes of the reduced GFR.
Factors that could contribute to a decreased GFR
that were identified included a history of
urinary tract infections, bladder neuropathy, and
papillary necrosis. Retinopathy, neuropathy,
macrovascular disease, blood pressure, and HbA1
were not predictive of glomerular structure. We
conclude that most 100 patients with reduced GER
but normal UAE do not have advanced diabetic
nephropathy on renal biopsy. Other causes of
renal dysfunction should be vigorously pursued in
these patients.
USE OF THE SERUM CREATININE TO ESTIMATE GFR
IN HEALTH AND EARLY DIABETIC NEPHROPATHY.
J. Lemann, Jr., A.K.Bidani, E.J. Lewis and the
Collaborative Study Group, Medical College of Wisconsin,
Milwaukee, WI and Rush-Presbyterian-St. Luke's Medical
Center, Chicago, IL.
Controversy continues regarding the need for formal
measurements of GFR in the study of kidney disease. We
measured GFR using iothalamate in 132 patients with diabetic
nephropathy (DN: onset < 30 y; age <50 y; insulin  7 y;
proteinuria > 0.5 g/day; serum creatinine <2.5 mgldl; and
retinopathy) at entry into a double blind trial of captopril and
GFR using inulin in 89 normal adults, 21 hypercalciuric
stone-formers and I nephritic (NO). In comparison we
evaluated 100/5creatinine, mg/dl, CCr based on 24 h urines
(Ccr.24h), CCr measured simultaneously with GFR during
water diuresis (Ccr.sjm) and CCr in relation to sex, age,
weight and Scr using the Cockcroft and Gault formula
(Nephron 16:31, 1976; CCrC&G). For DN, GFR averaged
77 ml/min, IOO/SCr 81, CCr24h 77 ml/min, CCrsjm 86
mi/mm, and CCrC&G 79 ml/min. The ranges of values and
correlations with GFR were:
Measurement Diabetics r Normals, etc. r
GFR,ml/min 16-175 51-172
lOO/Scr 44.167 0.64 40-132 0.41
CCr24h 20-210 0.72 not done
Cr-sjm 20-165 0.90 84-200 0.86
CCr.C&G 32-180 0.82 72-174 0.64
100/5Cr did not correlate well with GFR because variations in
sex, age and weight are neglected. CCr.24h also correlated
poorly to GFR because of variations in urine collections
(UCrV 7 to 32 mg/kg/day). For both DN and NO, CCrC&G
were closely correlated to GFR; r=0.83. We conclude that
Cr during water diuresis (Cr-sjm) or CCr.C&G provide
acceptable estimates of GFR. Similar serial studies in
progress in DN will evaluate the need for formal
measurements of GFR in assessing progression of DN.
HOSPITALIZATION AMONG DIALYSIS PATIENTS AND
TRANSPLANT RECIPIENTS IN THE U.S. Nathan W. Levin.
Randall L, Webb,* Philip J. Ileld,* Robert A. Wolfe,* and Stacey C.
FitzSimmons*. United States Renal Data System, Washington, D.C.
Since the proportion of diabetics ind the average age have
increased among ESRD patients (pta), we hypothesized that morbidity
events would also rise. As an indirect measure of morbidity we
evaluated the geometric mean (g) number of stays (#H) and g days
(DII) of hospitalizations per patient year at risk, utilizing the U.S. Renal
Data System. We studied (a) the cohorts of dialysis pta (Dial) starting
ESRD in 1980 (nl5,l86) and 1984 (n=21,617), tracking them from
time of Medicare eligibility for 3 years, censored on day of
transplantation (t'c), and (b) the cohorts of Tx pta from day of Tx for 3
years, for 1980 (n=2,708) and 1984 (n=4,774). The table shows #H per
year at risk for ages 25-64 among Dial and Tx with and without
diabetes (Diab) as cause of ESRD for the 1980 and 1984 cohorts
(1980/54), as well as for the 65+ age group.
#H 1980/84: Dial (25-64) Tx (25-64) Dial 65+
Diab Black 2.01/1.80 4.17/2.82 2.15/1.83
White 2.84/2.13 2.75/2.20 2.8812.48
Non-Dish B 1.41/1.18 2.4812.18 1.94/1.65
W 1.69/1.26 2.23/1.72 2.16/1.84
The 95% confidence limits were analyzed, confirming significantly
lower #H among black versus white Dial groups and the opposite
pattern among Tx groups. Analysis of DH changes over time showed a
greater percent decline than for #H and otherwise similar findings as for
#11. The striking decline in DII and #H over a four year period is
contrary to the hypothesis and may relate to the changes in the method
of payment for hospital care (DRGa). The racial differences for Dial




GLOMERULAR HYPERTROPHY IN MINIMAL CHANGE DISEASE
PREDICTS SIJBSEOUENT PROGRESSION TO FOCAL
GLOMERULAR SCLEROSIS. R.C. MacDonnell', E.P. Hawkins',
P.L Beny, AD. Glick', I. Ichikawa and A. Fogo'. Departments of
Pathology and Pediatrics, Vanderbilt University School of Medicine,
Nashville, TN and Baylor College of Medicine, Houston, TX.
Recent morphometric studies (Voshida V. et al, Kidney mt.,
Oct.'89) In an animal model of glomerular sclerosis demonstrated a
strong correlation between glomerular hypertrophy and sclerosis
during early stages of the disease. These observations led us to
examine whether a similar relationship exists in human focal
glomerular sclerosis (FGS), and if so, whether glomeruiar
hypertrophy can be an Indicator In minimal change disease (MCD) for
subsequent progression to FGS. Review of all renal biopsy material
at our institutions identified 42 pediatric patients who met the
standard criteria for MCD on initial biopsies. Of those, 10
deteriorated clinically and on rebiopsy showed FGS. The initial renal
biopsies of these 10 patients were analyzed morphometrically to
determine the mean glomerular tuft area (GA). The results were
compared to those of the remaining 32 patients whose subsequent
benign clinical course was consistent with MCD, and to randomly
selected age-matched autopsy controls without renal disease
(CONT, n—b). The mean age was comparable among the three
groups studied. The Initial biopsy of patients who subsequently
showed FGS (rebiopsy performed on average 3.3 years later), had
an average GA of 13.5xbO-3mm2 .76% larger than glomeruli from
children with MCD (7.7x1 0-3mm2, p.cO.0005) and 62% larger than
CONT (8.4x10-3mm2, p<0.005). Evaluation of GA in all the 42 Initial
biopsies further showed that in 23 patients GA was equal to or
smaller than the CONT average. Of these, one (4%) was found at
the reblopsy to have FGS. 15 patients had GA 1.00 to I .75x the
CONT average.; 5 (33%) of these were found at the rebiopsy to
have FGS. Finally, 4 had GA >1 .75x the CONT average at the initial
biopsy, all of whom (100%) were found to have FGS at the rebiopsy.
Thus, glomerular hypertrophy develops in close association with
focal glomerular sclerosis in humans. The presence of glomerular
hypertrophy In biopsies of apparent MCD appears to be a highly
specific indicator of increased risk for progression to FGS.
EFFECTS OF CAPTOPRIL(C) AND NIFEDIPINE(N) IN PA—
TI.FRrS(p) WITH GLOMERULONEPHRITIS(GN) AND CHRONIC
RENAL FAILURE(CRF).G.Maschio,L.OLdrizzi*,C.Rugiu*
Dept.of Nephrology,Univeraity Hoap ,Verona, Italy
A crossover single blind trial consisting of 2
sequential 6—month treatment periods(TP)and a 2—
week wash—out interval between TP was planned to
evaluate the effects of either C or N on protei—
nuria(Upr),renal hemodynamics(RH) and functional
deterioration in 14 p with biopsy—proven ON and
moderate CRF(SCr 1.5 to 4.0 mg/dl).P were random-
ly allocated to treatment sequences.GFR(In Cl)
and RPF(PAH Cl)were evaluated before and after TP,
and a clinical and biochemical check—up was done
monthly.The dietary intakes of protein and salt
were keDt constant in both TP
* p<0.03 IC START C END N START N END
SCr(mg/dl) 2.4±0.8 2.7±1.0 2.6+1.1 2.9±1.1
iipr(g/day) 3.1±1.6 3.9÷2.9 4.4+3.3 4.1±1.7
MAP(mmHg) 122±5.0 101+8.0 119÷10 103±5.0*











P'F % 25+10 24+10 28+10 44+20*
Neither drug was able to reduce Upr and both left
GFR unchanged.No change in RH was observed with C
whereas N influenced both FF and RVR.A good con-
trol of blood pressure,that was achieved with both
drugs,probably plays the most important role in
preventing progression of functional deterioration
in p with chronic ON.
EVALUATION OF DIAGNOSTIC PROCEDURES IN
PATIENTS WITH RENAL INSUFFICIENCY AND
ATHEROIIATOUS RENAL DISEASE. A Meyrier*.
.JL Moretti* D Ancri* F Paillard* hi Rainfray*
HOpital Avicenne, Bobigny, France. (Iatr. by
Gary S Hill>.
Atheromatous renal disease (ARD) is a fre-
quent cause of renal failure in the elderl
(Meyrier & al, Axe J Mcd, 85:139 1988), bu
the diagnosis of such renal Ischamia is
difficult (Jacobson. Kidney Int., 34*729,
1988). We undertook evaluation of the
respective value of invasive vs. noninvasive
procedures to diagnose ARD in atherosclerotic
patients aged over 50. The protocol comprised
in the following order: 1) determination of
inulin and PAR clearances, 2) comparative
DTPA Tc 99 clearances and renal scintigraph
before and after 25 tag oE captopril 3) rena
echo Doppler investigation of abdominal aorta
and renal arteries, and 4) renal artery
angiography, as the final criterion to
evaluate the validity of investigations 2 and
3. Pts were enrolled according to the
following criteria: 1) age over 50, 2
atheromatous background. 3) renainsufficiency, 4) no other obvious cause of
renal failure. There was a good correlation
between inulin clearance and GFR measured
with isotopes before eaptopril. Fourteen pts
were investigated, including one before and
after bilateral renal artery transluoninal
angioplasty. ARD was present in 8. The
captopril test yielded a false positive
result in 4/14. The echo Doppler yielded a
false negative result in 1. In the others,
the echo Doppler assessment of lesions was
remarkably comparable to angiographic data.
Conclusions: 1) Abrupt GFR drop after
captopril may be observed in the absence of
atheromatous renal artery stenosis, 2) Echo
Doppler is the best noninvasive method to
detect AND, and 3) Negative DPTA Tc99 and
echo Doppler are sufficient argument to avoid
useless and potentially hazardous renal
angiography in an elderly Pt with renal
failure.
RENAL LESIONS IN VON HIPPEL—LINOAO SYNIIROM( — ANAIVSIS OF 2%
KINDREDS. Hortnut P.8. Neumann'. (Intr. by Dr. Losch,r) Dept.
of Medicine, University of Frelburg i.B., FRI.
Von Hippel—Lindas syndrome (HLS) is an autosomal—domi—
nantly inherited disorder, causing various tumors and tumor—
like—lesions; among those the capital—lesions ore hemangio—
blastoma (Hid) of the CNS, Angiomatssiu retinae (AR), renal
cysts and adennea or carcinoma of the kidney, pheochromocyto—
as (pheo) and pancreatic cysts (PC). Kidney—manifestation was
studied in 67 descendants being recognized as gene carriers
by one or more of the capital lesions. Baolc informative were
obtained by ultrasound or autopsy, and in addition by CT, MRI
or sngiography.
Renal lesions were found in 15/24 kindreds, renal cancer in
11 (16%), concur or cysts in 19(28%) of the patients. Age at
diagnosis was 36.7 (21—55) y, sos distribution 9 m1O V. Di—
laterality was found for 5/11 tumors and 12/17 cysts, multi—
locular origin for tumors and cysts 8/19. 5/11 tumors had an
extent of >5 cm. Histology of 8 tumors showed pseudocopsula
in all, aloeolar structures in all (in 1 combined with solid)
and nuclear anaplasia was in 5, to .. in 2, and • to v++
in 1 of the cases. Venous invasion showed 1, netastases (lung
2, bone 2, hoer 1, lysphnsde 1)3 cases. Survival after dia-
gnosis was 9.8 y; in 2 cases sore than 14 y, although several
clinical documents showed rests of tumor tissue after opera-
tion. Renal lesions combined with Hbl were fnund in 68%, with
PC in 32%, with AR in 26%, with phes in 5% of the patients.
Other involved organs of patients with renal lesions were 1
in 52%, 2 in 16%, 3 in 16% and none is 16%. Analysis of
causes of death of 41 cases of the Freiburg HLS study clari-
fied the 2nd position for renal cancer (13%) behind Hbl
(69%). In conclusion manifestation in a younger age, bilate—
rality and multilocularity of tumors and cysto, slow tumor
growth and low grade histology seems to be typical for renal
lesions in HLS. Bncouse microsurgery baa impruved management
of Hbl, it is to eepnct, that renal lesions become more im-
portant for clinical cause and outcome of the oyndrome.
'1115 FFUU1ESS CF CJ3'IPLEMENT 'ITI}R t1515%I'fflikTICN 116 ThE
FARLY DEIECIII11I ? MUN8RAM 1TLIFTRAflVE GLfl'IHWW—
NEE3UIS (MH2I). Hiroyoki Chi, M.Seki, T.Fujita,
Y.Tanuas, M.Hatano. Nihon Univ. Chpt. of Tnt. )4d.II Tokyo
Japan.
Cases of MFU( patients recovering upon early detection
and treatiimnt have been recognized. Hence, the usefulness
of detennining cauplasent titer and its Cut off values
in early detection was investigated upon. The levels of
CS, C4 and (1)50 were detenmined upon diagnosis of 676 cases
of NIGH and prinmry glcemrulonephritis ((11)) (rm274) other
than acute glaeerulonephritis (iN). Un the other hand,
detenathation for Pill was perfornd until the iniprovaimnt
of canplassit titer. MRI( showed a positive relation with
age andC3( rO.33, p<0.Ol)butnonewithC4. The
% of low levels of (3, C4 and (lisa were canparatively higher
for patients aged below 15 years than those aged shove
16 years. For those aged below 15 years, 75% of the cases
showed C3 SUnaJdl while 25% shc*asi (B SlnmJdl levels.
For the ((24 cases, 5% showed CS SQeeJdl while 95% showed
CS 5]inp/dl. For CS
 3)eaJdl, 56% were MLIII cases and
(1% for (III cases. For hasaturis cases (ue41), 8((( of than
were sgml below 15 years, 76% of thee showed CS S)asJdl
and 56% of than showed CS 3)raJdl. The hypncanplasentania
of Pill cases returned to nonnal within 3 nunths, It is
concluded that CS determination is effective in diagnosis
of MIGN, especially for patients aged below 15 years.
(ohen (B SQng/dl, it should be considered as hypoccisple-
nantia and MLIII suspected of. However, when C3 3SasJdl.
MLIII is a]Jnast confinnad. Furtherienre, )'FGN should be
suspected when hypecceiplanantania continues for nnre than
3 nonths for acute nephritic syn. cases.
IS THERE A ROLE FOR DIET IN THE TREATMENT OF PA—
TIENTS(p)WITH NEPHROTIC SYNDROME (NS)AND CHRONIC
RENAL FAILURE(CRF)? L.Oldrizzi*,V.De Biase,
G.Maachio. Dept of Nephrology,Verona — Italy
The optimal protein intake in p with the NS
and CRF is still controversial.We planned a cros—
aover study to evaluate the effects of 2 diffe-
rent protein intakes on proteinuria(Upr),renal he
modynamics and renal function in 10 NS p,all with
biopsy—proven inembranous nephropathy and early CRF
Two diets(l.O g/kg of mixed proteins and 0.5 g/kg
of non—animal proteins+essential aminoscids—EAA)
were randosly administered over two 3—month conse
cutive periods.GFR(Tn C1)and RPF(PAH Cl)were as-
sessed before and after each period,snd plasma and
urine hihi were evaluater every 3 weeks.
* p<0.02 BASAL 1.0 g/kg 0.5 g/kg+EAA
GFR(ml/min) 65+17 41±6.8* 54÷45
RPF(sl/min) 379±12 362+92 348±85
FF % 17±1 12÷2 * 16±3
SCr(mg/dl) 1.2±0.1 1.47÷0.2* 1.24±0.2
Upr(g/day) 8.8+2.1 11.20÷2.1* 6.80÷2.0
U—urea(g/day) 9.45+0.5 2.41+0.08*
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THE RISK OF CORONARY ARTERY DISEASE AMONG PATIENTS
WITh THE NEPHROTIC SYNDROME. Juan 0, Ordonez.
Robert Hiatt*, Ellen Killebrew*, Bruce Fireman*
Department of Medicine and Division of Research,
Kaiser Permanente Medical Care Program, Oakland,
California.
The risk of coronary artery disease (CAD) among
157 persons with the Nephrotic Syndrome (NS),
documented by proteinuria >= 3 grams per day, was
compared to that among 157 matched controls
randomly selected from the membership of a large
northern California health plan. Among the cases
29.9% had membranous nephropathy, 19.1% various
forms of glomerulonephritis, 13.4% minimal change
disease and 7.6% focal glomerulosclerosis.
Controls were matched for sex (62% male), year of
birth (mean age at diagnosis of 45 years), and
presence in the health plan when the referent
case was diagnosed. No diabetics were included
in the study. Mean followup was 5.6 years for
the cases and 10.7 years for the controls, Among
the cases, 17 developed myocardial infarction
(MI) and there were 51 deaths, 11 due to CAD;
among the controls, 9 developed MI and there
were 14 deaths, 3 due to CAD. Using Cox
regression, we estimated that the relative risk
of CAD death is 5.5 (p=.03) among cases as
compared to conrols. The relative risk estimate
for MI is 5.3 (p—.Ol), and for CAD, including
diagnosis of angina, coronary insufficiency,
and MI is 2.5 (p—.O3). Omitting cases with
minimal change disease and-other reversible
forms of NS yielded similar results. These
prospective data suggest that persons with NS
are at increased risk of coronary artery
disease.
PREVALENCE AND CAUSES OF ALBUMINURIA IN NON IN-
SULIN-DEPENDENT DIABETIC (NIDDM) PATIENTS. Hans-
Henrik Parving*, Man-Anne Gall*, Peter Skøtt*,
Hans E. Jarqensen*, Finn Jargensen* and Svend
Larsen*: intr. by Barry M. Brenner. Hvid5re
Hospital, Denmark.
The prevalence and causes of persistent
albuminuria (>300 mg/24h) was determined in Nb-
DM patients, age <66 years, attending a diabetic
clinic during 1987. All eligible patients
(n3'lO) were asked to collect at least one 24h
urine sample for albumin analysis. Urine collec-
tion was obtained in 224 males and 139 females
(98%) .Fifty patients (seven women) suffered from
persistent albuminunia (13.8%). The prevalence
of albuminunia was significantly higher in males
(19%) than in females (5%), p < 0.005. A kidney
biopsy was performed in 33 patients (66%) . The
kidney biopsies revealed diffuse and/or nodular
diabetic glomeruloselerosia in 24 patients
(73%) , while the remaining 9 patients (27%) had
a variety of non—diabetic glomerulopathies e.g.
minimal lesion nephropathy and mesangioprolife—
rative glomerulonephritis. Diabetic retinopathy
was present in 15/24 patients (63%) with diabe-
tic glomeruloscierosis, while none of the 9 pa-
tients with a non—diabetic glomerulopathy had
retinopathy. Our cross—sectional study has re-
vealed a high prevalence of albuminuria and of
non—diabetic glomerulopathy as a cause of this
complication in NIDDM patients. Presence of dia-
betic retinopathy strongly suggests that a
diabetic glomerulopathy is the cause of albumin—
uria. Albuininuric NIDDM patients without retino-
pathy requires further evaluation, i.e. kidney
biopsy, since the chance for a diabetic or
non-diabetic glomerulopathy is fifty fifty.
Abstracts
There was no correlation between changes in Upr
and in renal function.
Beneficial effects on both Upr and renal function
were only obtained with low—protein diet.On the
contrary,normal—to—high protein intake,at least
in a short run,waa followed by worsening of both
Upr and GFR in patients with NS and CRF.
244
CHANGING PATFERNS OF END-STAGE RENAL DISEASE
DUE TO HYPERTENSION (H-ESRD). g.E. Oualheim. S.C.
Rostand, K.A. Kirk, R.G. Luke, E.A. Rutsky. Nephrology
Research & Training Center, University of Alabama at
Birmingham, Birmingham, Alabama.
We reviewed all patients (540) accepted in ESRD programs in
Jefferson County, Ala. between 1982-1987 (Group 1) to determine
if patterns of hypertensive ESRD had changed from those (296)
accepted in 1973-1978 (Group 2). The overall ESRD rate for
group I was 13.1/1O vs 9.1/10 (Group 2). Hypertension (HEP)
as a cause of ESRD was 28% of Group I (3.7/10) vs 25% (2.3/10)
for group 2. Blacks represented 89% of both H-ESRD groups.
For blacks (Group 1) the H-ESRD rate was 9.6/1& vs 0.62/10
for whites (relative risk 15.4), and in Group 2 the rates were
6.4/10 vs 0.36/lOs (relative risk 17.7). The greatest rates of H-
ESRD in both groups were in black patients. In Group 1,
predominantly black women older than age 50 had the highest
rates of ESRD due to HBP (peak rate 3.7/10, age 50-59), while
in Group 2 the greatest rates were in black males under age 50
(peak rate 2.1/10, age 40-49). This difference of nearly a
decade was not explained by changes in the age of the general
population. Blacks were referred to nephrologists at a later
stage in their disease than whites (serum creatinine 9.4±SD 5.2
vs 6.9±3.2 mg/dl) and with significantly less well-controlled
blood pressure. As a result, blacks with H-ESRD started
dialysis much sooner than whites (9.8±20 vs 17.1±20 months)
after referral. Fifty-percent of blacks were on dialysis less
than 2 months after referral compared with 11 months for
whites. The data show that HBP remains a leading cause of
renal failure in the United States, especially among blacks. In
the last 15 years the appearance of I-I-ESRD has been delayed
by nearly a decade and now occurs more frequently in older
black women. Blacks are referred later in the course of their
disease. The reasons for the delay in the onset of H-ESRD are
uncertain but may relate to better awareness and treatment of
hypertension.
TREATMENT OF EIYPERLIPIDEMIA WITH LDL
APHERESIS MAY IMPROVE RENAL FUNCTION IN
FGS. S.SAKAI*, M.SUZUKI*, O.SAKAI*(intr by
K.KUROKAWA). 2nd Dept Int Med. Jikei Uiv
Sch Mcd, Tokyo.
Hyperlipidemia may contribute to the
progress in focal glomerular sclerosis
FGS). We therefore studied therapeutic
effet of low density lipoprotein apheresis
(LDL—A) having dextran sulfate as ligand
on mesangial growth in vitro and on renal
function in vivo. Hyperlipidesic serum
from Zucker rat, developing FGS, was elu—
ted from this column, resulting in a
marked reduction of each fraction of
lipids. The hyperlipidemic serum, LDL and
VLDL increased thyntidine incorporations
into cultured mesangial cells, and elua—
tion reduced the increase. Six patients
with FGS underwent a series of LDL—A
during 2 or 3 months, resulting in amelio-
ration in amounts of serum lipids, serum
apolipoprotein B and E, tissue fibrinogen
activators, platelet adhesiveness and
serum prostaglandin levels at 6 months
after the treatment. We then evaluated
renal function in these patients and found
an improvement in GFR (51.5÷8 vs. 62.2÷5.8
mi/mm, p<O.O5, n=lO), filtration fraction
but not RPF(309 vs. 289 ml/rnin). These
results suggest that LDL—A may prevent
the progress in hyperlipidemic FGS,
probably because of improvement of
giomerular mesangial hyperce ilularity.
Abstracts
INCIDENCE AND CAUSE OF GASTROINTESTINAL
BLEEDING IN UREMIC, HEMODIALYSIS CHD) AND
CONTINUOUS AMBULATORY PERITONEAL DIALYSIS
(CARD) PATIENTS. Steve BawelsanS,Mohammed Akeal, Merit Gadallah, Frederick
Karubiant and Shaul B. M.ssry. Div.
Nephrol. Univ. So. Calif. Sch. Med. Los
Angeles, CA.
B! blood loss is considered common in
uremia and does not necessarily imply
specific lesions. No prospective study
exists examining the incidenc, of 131
bleeding as evidenced by positiv. h.moc—cult stool nor on the caus. of such
bleeding. We prospectively examinedthese issues in 225 patients. They were
not taking ulcerogenic drugs and provided3 spontaneously evacuated stool specimens
on different days. If any of the speci-
mens was hemoccult positive diegnestic
B! studies were done.
Patients Number Positive Stool X
Uremic 57 7 12.3
ND 130 8 6.2
CAPD 39 3 7.9
61 studies done in 15 of the 18 positive
patients showed duodenal uclar in 5,
colonic polyp in 2, gastritie in 5,
prostate cancer in 1 and hemorrhoids in
2. The data show that 1) 3! bleeding
occurs in all uremic patients but the
incidence is higher in non—dialyzed ones
2) serious organic lesions may underlie
the 6! bleeding in these patients, and 3)
hemoc:cult positive stools in uremic
petients requires, as in nonuremic
patients, rigorous B! studies.
THERAPY OF RENAL P,NFE4IA WITH rhEPO IN CHflDRBN:
FIRST RESULTS OF EUROPFJN MULTICEEflER STUDY. Euro-
pean nulticenter study group (FIG, France, Switzer-
land, Austria, Netherlands, Belgium, GDR), P.
galla*, Berlin University, FIG (intr. by J.P.Bosch)
106 children with ESED (mean age 12, range 3 to
20 years) with anunia (Hct 19±3%) fmn 27 centers
were treated with rhEPO (Boehringer ?4annheiin) for
an average of 320 days (range 80—655). 89/106 at
onset were transfusion-dependent (mean 1U PC/37d).
In the correction phase, 98 hendialysis Pt recei-
ved 97±3U rhEPO/kgBW i.v. 3x/wk. 8 children on CAPD
receiveS 288±24U rhEPO/kgBW once/wk. Dose was adus—
ted individually after reaching target Hct (30%).
Results: Aunia was corrected in all children
and transfusion dependency eliminated. Mean weekly
increase in Hct was 1.2%. Serum ferriti.n levels de-
creased and/or signs of iron intcacication disappea-
red. Physical working capacity inpxoved by ergo-
metry. Weight increased in 76/85 children treated
over 320 days: mean Eweight +1.3kg (range —4.2 to
+7.6). Children's growth was not influenced by EPO.
Adverse events: Most inçortant was increase in
blood pressure. Antihypertensive therapy (2lJlT) had
to be started in 10/52 primarily nornutensive Pt.
AlIT was increased in 16/38 hypertensive children.
Because of uncontrollable hypertension, rhEPO was
discontinued in 2 Children; one had a generalized
notor seizure. Unrelated to BP, petit ma]. attacks
occurred in one child for one week. Thranboocclu-
sion of vascular access occurred in 10 Children.
%1iile mean serum K levels did not change, preexis-
ting probluns with hyperkaleaia increased in acne
children. Ic-i- exchange resin dose was increased in3 and started in 6 children. Serum phosphorus le-
vels also renained unchanged, although phosphate
binders had to be increased in 26 Children
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ALAPRIL (28AL) )Y moat UJIAR
PEF (1SF) IN PATThNIS wrflI DIAHMThS MEELflUS.
Larry A Slc*uowitz, Ronaldo Bergalw*, Raiinund
Hirschberg, Mary Grosvenor*, and Joel D. Iple.
Harbor—UCLA Medical Center, ¶0rrance, CA, and St
Dikes Medical Center, Houston, TX.
The fall in renal plasma flow rate (RPF) and
glomezular filtration rate (GER) that occurs with
acetazolamide (ACrE) treatment is believed to be
caused by activation of 3XF. Since Enal blocks
production of angiotensin II, which may mediateflF, we assessed whether Enal impairs the RPF and
GFR response to ACrE. Six men with insulin-
dependent diabetes mellitus, GFR of 84±75824
ml/mirVl.73m2 and microalbuminuria lived in a
clinical research center for 8 weeks and received
Enal, 5-15 ag/day, during weeks 3 through 6. At
weeks 2, 6 and 8, RPF and GFR were measured with
PAH and inulin clearances, respectively, during 11




LI RPF (mt/min/1.73m2) .60,15* *26+12. .66.20*
GFR (mt/mtiVl,73m) 3* - 6+ 3 -13i 1*
Mean+SEM; Different from zero: po0.05, ,p0.O7.
In both the pre- and post-Enal studies, RPF and
GFR each fell significantly after ACPZ. In
contrast, during Enal treatment, neither RPF nor
GFR changed with ACrE. In the pre- and post-Enal
studies, renal vascular resistance (RVR) rose
after ACrE (p<0.05 and p.zO. 01, respectively).
However, during Enal treatment, RVR fell with Ad'S(p<0. 05). These data indicate that Enal alters the
renal hencdynamic response to ACrE in patients
with diabetes mellitus, possibly by inhibiting
arigiotensin II production and/or the EF response.
RECOMBINANT HUMAN ERVTHROPOIETIN (rhEPU)
IN PATIENTS WITH CHRONIC RENAL INSUFFICIENCY
IN THE PREDIALYSIS PERIOD. Otto Traindl, Martina
Franz, Josef Kovarik. 2nd Department of Internal
Medicine, University of Vienna, Austria.(Introduced by PU. Arieff. UCSF, San Francisco,
CA.)
Worsening kidney function is often associated
with the development of renal anemia. To
investigate the effect of recombinant human
erythropoietin (rhEPO) in such patients we treated
19 patients (12 kidney graft recipients, 6 pta.
with chronic glomerulonephrltis, 1 with polycystic
kidney disease, 1 with amyloidosis and 1 with
analgesic nephropathy) with rhEPO. The mean
serum creatinine was 4.9 mg/dl (range from 2.4
mg/dl to 9.7 mg/dl). A dose of 75 U per kilogram
of body weight was given twice a week
subcutaneously. The average application duration
to date was 9 weeks (from minimtan 5 weeks up
to 20 weeks). Mean hemoglobine increased from
6.6 g/dl,÷1.74 to 8.74 g/dl,+2.86, p 0.05. Only
one kidney transplanted patient did not respond
to rhEPO-therapy because of azathioprine-induced
bone marrow depression. Renal function did not
alter significantly. Before rhEPO-therapy, mean
serum creatinine was 4.9 mg/dI and 5.4 mg/dl (n.s.)
at the end of the observation period. Our initial
findings show a positive effect of rhEPO on the
erythropoesis in patients developing renal anemia
and were accompanied by an Increase in life quality
parameters (p 0.05). We conclude that rhEPO-
treatment in patients with chronic renal
insufficiency has many beneficial effects and
might prevent frequent blood transfusions in
the predlalysis period.
RENAL FUNCTION AND ALBUMIN EXCRETION RATE IN 62
NEWLY PRESENTING NON-INSULIN DEPENDENT DIABETICS
(SOIDDM). Jiten yprp*, David M Thomas*,John Deafl,
John Peters, David Oweris* and John D Williams*
(intr. by R.B. Sterzel) . Institute of Nephrology
and Department of Medicine, University of Wales
College of Medicine, Cardiff, Wales, UK.
Micro—albuminuria predicts mortality in NIDOM
but renal function remains poorly documented.
GFR, ERPF and albumin excretion rate (ARE) were
assessed in 62 newly presenting normotensive
NIDDM5 who were receiving no medication (Mean age
52 years, range 26—71 years> . Fasting plasma
glucose (FF0), lipids and apolipoproteins,
glycosylated haemoglobin (HbA1>, supine systolic
and diastolic blood pressures were measured. GFR
and ERPF were determined by simultaneous plasma
clearance of a single combined injection of t1Cr—
EDTA and 1251—iodothalamate. AER was determined on
precisely timed overnight collections using a
sensitive immunochemiluminescence assay.
Median GFR was 132 ml/min/173 m2 (range 81—
214> and ERPF 542 ml/min/1.73 m2 (range 253—821>.
Twenty—four patients (36%> showed evidence of
hyperfiltration with GFR5 over 140 ml/min. Median
AER was 0.89 jsg/min (range 0.04—37.0>; 15% >10
jig/mm. Neither GFR nor AER were correlated with
systolic or diastolic blood pressures. There was
no correlation between AER and GFR. Neither GFR
nor ASP. were correlated with any of the measured
metabolic parameters: FPG, HbA1, total
cholesterol, MDL cholesterol, LDL cholesterol,
triglycerides, apolipoprotein Al and B.
A significant proportion of NIDOMs are hyper—
filtraters at diagnosis. This does not appear to
be related to metabolic control nor to hyper—
glycaemia on the day of measurement. AER at this
stage is not related to GFR or the metabolic
parameters measured.
EFFECTS OF DILTIAZEM IN PATIENTS WITH RENAL
NSUFFICIENCY. Dawn Wheeler*, Pamela Shuhz, Mary Johnson*. and
Leopoldo Raij. VAMC and Univ. of Minnesota, Dept. of Medicine,
Minneapolis, MN
We studied the antihypertensive and renal effects of diltiazem SR (DILl)
in 10 hypertensive white males with mild to moderate renal insufficiency
(serum creatinine 1.2-4.2 mg/dl). After a 2 week washout period and a
placebo run-in, DILT was titrated to achieve diastolic 81' <90 mmHg and
this dose (240-480 mg/d) was maintained for 3 months. Furosemide was
required in 3 patients for control of edema and in one to acheive target BP.
Renal function was determined by clearance techniques during placebo and




GFR (C iothalamate) 54.6±5.9 58.3±6.4
(mlJmin/l.73m2)
RPF (C PAN) 210.0±22.3 218.4±21.1
(ml/miis.73m2)
Renal vascular resistance (RVR 30.6±4.7 24. 1±2.9*
(dyn sec cm5/1.73m2 x iOi)
Filtration fraction 26.3±1.3 26.8±1.5
(%)
Urine protein 1574±611 1606±614
(mgf24 hr.)
FE albumin 2.75±1.0 1.70±0.5
(x 10-4)
FE IgO 1.10±0.2 0.96±0.2
(x 10)
FENa 1.4±0.9 1.2±0.1
(%) *p<ØØ5 vs baseline
We conclude that DILT is an effective antihypertensive agent in patients
with chronic renal insufficiency. After 3 months, no significant change in
GFR or RPF was detected, but DILT significantly reduced RVR.
Proteinuria. as measured by excretion of total protein, albumin and IgG
was not significantly decreased by DILT.
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COMPARISON OF THE SERUM LEVELS OF IgA TYPE ANTI—
IgG Fab ANTIBODIES (IgA—FAb) WITH IgA RHEUMATOID
FACTORS (IgARF) IN THE CLINICAL COURSE OF:VIgA
NEPHROPATHY PATIENTS. Nasatomo Yashirot En Muso,
Munehiro Nstsuthimfl Kenji Sawaniehit Haruyoshi
Yoshida, & Chuichi Kawait Univ. of Kyoto, Fac. of
Med., Dept. of Art. Kid,, 3rd Div. of Dept. of Int.
Med. & Dept. of Pathol., Kyoto, Japan.
To investigate the pathogenic role of IgA type
autoantibodies, the serum levels of IgA—Fab were
measured and the of those levels were
analyzed in the clinical course of IgA nephropsthy
patients, comparing with those of IgARF. Serum
levels of IgA—Fab were examined inS7 patients and
20 normal controls by ELIBA. The changes ofltgA—Fsb
and IgARF were analyzed inserial sers of 13 cases.
To investigate the size characteristics, the serial
sers from three active cases who were treated to
remission, were fractionated by high performance
liquid chromatography in buffer conditions of pH
7.0 and 3.5. Serum leveia of IgA—Fab were signifi-
cantly higher in the patients of IgA nephropsthy.
There was no significant relationship between those
levels and the light microscopical findings of
renal biopsies or renal functions, which was differ-
ent findings from those of IgARF. The serum levels
of IgARF decreased after treatment in 10 of 13
pstients in contrsst that those of IgA—Fab
increased in 10 of them. The multimeric IgARF were
relatively increased in active phase and some part
of them dissociated in monomeric size in acid
condition. On the other hand, IgA—Fab shod no
significant change of ize before and after treat-
ment. Those findings suggested that in the sers of
IgA nephropathy patients, both two types of IgA
autoantibodiee against Igø fragments increase but
they may play different pathogenic roles.
ThE EFFECT OF DIETARY PROTEIN AND
PHOSPHORUS RESTRICTION ON RENAL
FUNCTION IN DIABETIC NEPHROPAThY -
RESULTS OF A 5 YEAR STUDY. KR Zeller*, H
Jacobson, P Raskin*, UT Southwestern, Dallas, TX
Dietary protein restriction has been advocated as a
mechanism to retard the progression of chronic renal
insufficiency, although efficacy in patients with diabetes
mellitus has not been clearly established. In 1984, a
prospective, randomized, controlled study of the effects
of a low protein (0,6 gm/kg), low phosphorus diet in
patients with diabetic nephropathy was initiated at our
institution. 35 patients were enrolled and followed a
minimum of 12 months. Renal function was assessed by
Glofil and creatinine clearance one month post-institu-
lion of either a treatment or control diet and at 3-6
month intervals thereafter. The decline in mean glom-
erular filtration rate between groups was compared by
linear regression analysis of GFR as a function of time:
a Cr Cl a Glofil Cl Follow-Up
(mI/mm/mo) (mI/mm/mo) (mo)
Control -.81 -1.01 31.4
Low Pro Low Phos -.33 -.26 37.1
Progression assessed by both techniques was sig-
nificantly slower (Pc .05) in the low protein, low phos-
phorus diet patients. Moreover, 50% of those following
the study diet had no decline in renal function over a
mean follow-up of 31.4 months. Blood pressure was
well controlled in both groups and the degree of glyce-
mic control was comparable. These results confirm that
dietary protein and phosphorus restriction retards the
progression of renal failure in Type I diabetic patients
with significant nephropathy, and should therefore be
utilized as a therapeutic modality.
I ¶0RP110 TTRIC ANALYSIS flF CLOTTETIULAB P,ASE'IENT
TTtSIEPANES (Cm') IN THIN TIASET'ENT EEI'BT'ANE (TOY)
DISEASE. C. se—Jnvnnovic5, V. S. Venkatsecshsn,
D.U. Him, 1. Ci1C, S. Dikman anti J. Cliurg.
Ut. Sinai School of Medicine, New York, NY and
St. Barnabas !ec1icsl Center, Livingston, NJ.
The characteristic feature of TOM disease
is thinning of the plomerulsr hssonent membrane,
In order to establish criteria for differentie—
ting normal frort abnormal Colt we evaluated CDII
width in 40 patients with TOT' disease (age
range 15—50 years, almost equal IMP ratio)
using interactive computerized morphometry.
The neasurenents of COM (from the cell membrane
of the eodotlielisl cell to cell mambrsne of
epithelial cell) were taken frnm electron micro—
graphs (ElI), (N 12,500) at esusl intervals of 1
micrometer, making 10 reasuromenta on esch of 3
randomly selected perinheral merular loops.
Electron micrograplis were analyzed nsinC an
interactive insge analysis system assembled
around mu INTEL 10 wicrocomputer, with s high
resolution touch sensitive screen me the inter-
active peripheral. Calculation was done with
the help of a grating replica (21,600 lineal
cm), at the same magnification ma the electron
microgrspha of the glomeruli and obtaining the
arithmetic (A.II.) and harmonic (11.11,) mesn for
each case. In TOIl cases A.l'. was equal to 129—
202 urn and 11.11. 128—213 nn. In the control
group consisting of 5 cases of "mininml chanpe
nephrotic syndrome" A.M. was 287—117 nm and II.".
300—133 net. This difference is highly signifi-
cant.
CONGENITAL NEPMROGENIC DIABETES IMSIPIDUS:
FROM TME SHIP HOPEWELL TO RESTRICTION FRAGMENT
LENGTN POLYMORPHISM STUDIES. D.G. Bichet, G.M.
Mendy*, D.J. Hirsch, H. Lnnergan*, H.P.
Arthue*, J.L. Mmndel*. Service de néphrologie,
MSpitml du Sacre-Coeur, Univereité de Montréal;
McGill University; Dalhouaie University,
Halifax, N.S.; Unite de biologie moléculmire et
de genie gCnCtique, Straabourg (France).
Congenital nephrogenic diabetes inaipidua
(CNDI) is m rare IC-linked disorder with
abnormal renal and extrarenal vaaopreaain
receptor responses (Bichet et al., N. Engl. 3.
Med., 318: 881—887, 1988). In 1969, Bode and
Crawford suggested that moat of the cases of
CNDI in North—America could be traced to
descendants of an Ulater Scotsman who arrived
in Nova—Scotia in 1761 on the ship Mopewell.
DNA was obtained from 19 membera (3 genera-
tions) of the Hopewell pedigree (including 6
effected male patients and 4 obligatory
carriers) and from 4 other families with CNDI
from Quebec with no apparent relationship with
the Hova—Scotian settlers. Linkage studiea
with probes St14 and F814 (recognizing the DNA
locus DXSS2) showed no recombination with a
maximum lad acore of 5.4. These reaulta can be
used for carrier detection and the first
symptoms of the disease could then be easily
recognized in the affected offsprings. We
confirm the localization of the CNDI gene to
the Xq28 region. Along with other recent
reports (Kambouris et ml., Am. 3. Med. Genet.,
1988; Rnoers et al. , Genomica, 1989), our
results are in favor of the genetic homogeneity
of the diseaae.
LINKAGE HETEROGENEHY FOR AUTOSOMAL DOMI-
NANT POLYCYSTIC KIDNEY DISEASE STUDIED BY
DNA AND CHROMOSOMAL ANALYSIS.
J.E. Brissenden, J.M. Roscoe and N.
Silverman. Clinical Molecular Biology Unit
Toronto Hospital, and Div. of Nephrology,
liellesley Hospital, Toronto, Ontario.
An interesting family with Autosomal
Dominant Polycystic Kidney Disease (ADPKD)
presented last year, showed unusually high
recombination between the disease locus
(PKD1) and two probes (3'HVR [gene symbol
HBA1 ] )which flank PKD1 suggesting that the
family say have a different form of ADPKD.
To test this we have analysed additional
family members arid probes. Restriction
fragment length polymorphisms analysed by
standard methods also included CRI-0129,
-0133 and -0327 (D16S56,58 and 63). The
probability of linkage was calculated by
the computer program LIPED. Linkage was
excluded for 3'HVR at a recombination
value (8) of 6% with 90-95% confidence
limits of 3.5—11%. Linkage sims excluded
for 090 at 0=0.05, confidence interval =
0.015-0.16. The data indicate that this
family is not linked to PKD1 at the
expected distances and probably do repre-
sent an alternate form of ADPKD. Results
from probes 129,133 and 327 are pending.
Chromosomes from two affected and one
unaffected family members appear normal
(analysed by E.Windaor, Toronto Hospital).
Results of in situ hybridization of 3'HVR
arid 24—i (D16S8O) to these chromosomes
are under analysis.
PREVALENCE OF SYMPTOMATIC FORMS OF A-
DULT POLYCYSTIC KIDNEY DISEASE (APKD).
G. CAM, P. SIMON, KS. ANG
Department of Nephrology La Beauchée Hospital, St
Brieuc 22000 France (mt. by G. Hill).
The prevalence (P) of the APKD gene in a population
has been evaluated as 1/1000 (Dalgaard, 1953). Ho-
wever, the clinical expression of the disease is
variable within each affected kindred and sometimes
among several affected members in the same k,n-
dred. The aim of this study was to evaluate the P of
symptomatic APKD in a well delimited area of
400,000 inhabitants. All cases with APKD were follo-
wed in a single unit servig the area. Strong collabo-
ration was obtained with general practitioners and
urologists and 126 pta from 54 kindreds, alive at the
time of investigations, were included: 34 dialyzed or
transplanted, 38 with Chronic Renal Failure and 54
with normal renal function, including 31 with hyper-
tension. The table shows the P of symptomatic
APKD according to age group in this population.
Age groups (yrs)
20-39 40-59 60-79
P/1000 0.22 0.70 0.51
Males 0.18 0.68 0.40
Females 0.26 0.71 0.58
These results show: 1) APKD was diagnosed more
often in F than in M before 40 arid after 60 yrs of
age; 2) Asymptomatic or unknown APKD would re-
present 30% to 50% of affected subjects after 40 yrs
of age.
Our study suggests: l)Clinical expresion of APKD
could be undetected or absent in a great number of
subjects with APKD but the disease would be diagno-
sed more often in F than in M; 2)Lifespan could be
normal in many subjects with APKD.
ADULT POLYCYSTIC KIDNEY DISEASE AND SERUM
MONOCLONAL PROTEINS: MORE THAN A CHANCE
ASSOCIATION? R. 8. Cowart,* V. E. Torres, R. A.
Kyle,* K. P. Offord,* L. J. Melton.* Mayo Clinic
and Foundation, Rochester, MN.
Transgenic mice (c-myc oncogene, SV4O enhancer,
human beta-globin promoter) develop polycystic
kidney disease (PKD) and myeloma (Trudel et al.,
KI 35:364, 1989). During 1974-1988, we have
observed 18 patients with adult PKD and a serum
monoclonal CM) protein: 13 with monoclonal
gamopathy of undetermined significance (MGUS), 4
with multiple myeloma (MM), and 1 with AL
amyloidosis without myeloma. This represents 1.9%
of all adult PKD patients seen at our institution
during this period and 3.2% of the PKD patients
who had >1 serum protein electrophoresis. The
diagnosis of M protein never preceded the
diagnosis of adult PKD. It was established at the
time of initial evaluation in 7 patIents but in
none of them was the evaluation triggered by
symptoms related to the M protein. The diagnosis
of M protein was made at a younger age in the
adult PKD patients than in larger series of
patients with MGUS, MM, and AL amyloidosis without
PKD. PKD patients tended to have a M protein in
the urine more frequently than those without PKD.
Two of the 18 PKD patients (11.1%) had a biclonal
gamopathy which is uncommonly observed in MGUS
and MM without PKD (2.65%, p"O.O8). Of an esti-
mated 196,779 adult PKD cases nationally (AJKD
2:630, 1983), only 59 new cases of MM would have
been expected during this period of time (JNCI
66:17, 1981) on the basis of chance alone. These
observations do not establish but suggest an
association between adult PKD and M proteins that
may be of little clinical importance but of
considerable pathophysiological significance.
CYST DECOMPRESSION SURGERY FOR AUTOSOMAL DOMINANT
POLYCYSTIC KIDNEY DISEASE (ADPKD): LONG-TERM RE-
SULT OF RENAL FUNCTIONAL AND SYMPTOMATIC RESPONSES.
Lawrence Elzinaa, John Barry, Vincente Torres,
Horst Zincke,* William Bennett. Oregon Health Sci.
Univ., Portland, OR and Mayo Clinic, Rochester, MN.
Cyst reduction surgery provides effective pain
relief in ADPKD (Bennett et al., J. Urol. 137:620,
1987). In a prospective study of the effects of
surgery on renal function, as well as symptoms, 24
additional patients with ADPKD (8 men and 16 women,
age 43 8) underwent renal function testing, in-
cluding searated renal function by differential
uptake of 9"Fc-DMSA, and CAT scans. Surgical in-
dications were symptoms alone (n—8), progressive
renal failure (n—9), or both (n.-7). In 7 patients









o — 22 painful kidneys pre-op
*3 patients with an increased ratio and 2 with
decreased ratio vs. pre-op.
Improvement in individual patients related to
the extent of volume reduction as assessed by CAT
scan. Complications were bleeding requiring trans-
fusion (1), abdominal wall hernia (1), and lower
UTI (2). Mean hospitalization was 6.4±2.4 d.
Conclusions: Cyst decompression surgery provides
effective pain relief without adverse effect on
renal function. No long-term benefit on renal
function was demonstrated.
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FACTORS RELATING To RENAL FUNCTIONAL
DETERIORATION IN AUTOSOMAL DOS4INANT POLYCYSTIC
KIDNEY DISEASE (ADPKD), PA Gabow, AN Johnson,*
WD Kaehny, AR Chapman. University of Colorado
Health Sciences Center, Denver CO.
Although 50% of ADPKD patients develop ESRD,
factors contributing to ESRD in ADPKD have not
been well defined. Thus, we studied 279 ADPKD
subjects and 171 unaffected family members
(NADPKD) to determine some of these factors
using the reciprocal of serum creatinine (l/Scr)
vs time. From age 18 to 70 years, NADPKD
subjects demonstrated a slope of 0.0007 and
ADPKD subjects a slope of 0,0148 (P < 0.0001).
Within the ADPKD group, earlier age of diagnosis
was associated with a better renal prognosis.
Also in the ADPKD group, hypertensive subjects
(lISP, blood pressure > 150/90 mmHg or known
hypertension) had a slope of 0.0152 while
normotensive subjects (lISP) had a slope of
0.0087 (P < 0.04). In both HBP and lISP groups,
females and males had siinilsr slopes of uSer,
but the line for females was 0.1967 units above
the line for males (P < 0.0001), indicating a
better prognosis for females. This effect is
independent of body surface area. In addition
to lISP, an increased left ventricular mass was
associated with an accelerated rate of renal
functional deterioration (P < 0.03). An
increase in mean renal volume had an independent
effect of accelerating renal functional
deterioration. ach increment in mean renal
volume of 100 cm caused a downward shift of the
l/Scr line of 0.0067 units (P < 0.01).
Thus, renal deterioration in ADPKD appears to
be related to age at diagnosis, hypertension,
left ventricular mass, gender and renal volume.
THE ISOLATION OF PROBABLE CODING
SEQUENCES FROM THE REGION OF THE
CHROMOSOME 16-LINKED FORM OF AUTOSOMAL
DOMINANT POLYCYSTIC KIDNEY DISEASE
(ADPKD), Germino GG', Reeders ST, Himmelbauer H*,
FrischaufAM*, Somlo S's', Weinstat DL*, Gillespie GAJ*.
Sect. of Nephrology, Yale Univ. Sch. of Medicine, New
Haven, CT; ICRF, London, UK.
The predominant form of ADPKD (PKD1) has
previously been localized to a region of chromosome 16
bounded by the genetic markers GGG1 (telomeric) and 26.6
and VK5b (centromeric). Rodent-human hybrids have been
constructed containing chromosome 16 breakpoints which
flank this region, and they have confirmed the orientation of
these markers with respect to the chromosome. The hybrid
panel was also used to identify relevant clones from a
chromosome 16 NotI linking library. One of these clones
(N54) was subsequently found by partial-digest mapping
and pulsed field gel electrophoresis (PFG) to identify
comigrating fragments linking VK5b, 26.6, and GGG1. A
cosmid obtained by walking from N54 crosses a number of
landmark restriction sites, and a single-copy sequence
isolated from this cosmid (pGGG12) hybridizes to the same
600Kb NruI and 525Kb partial CIa! fragments as VK5b and
26.6. This probe has allowed construction of a more
complete PFG map of this region, and this map defines a
region of <650 Kb in which the PKDI gene lies. This map
has also led to the discovery of a number of CpG islands,
which are identified as clusters of restriction sites for
infrequent cutting enzymes. Undermethylated CpG islands
are frequently associated with the 5' ends of genes. We
have cloned single copy sequences from around 4 such
islands and have used these as probes to screen eDNA
libraries (Hela, kidney, teratocarcinoma). eDNA clones have
been identified from the GGG4 and GGGI2 region, and
these clones are currently being further characterized.
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ALLELISM OF ALPORT SYNDROME (AS) TYPES ifi AND
IV. Martin Gregory, C. Atkin," D. Goldgar,*
D. Barkcr,* M. Skolnick.* Univ of Utah, Depts of
Medicine, Biochemistry, and Medical Informatics,
Salt Lake City, Utah.
AS with cochlear deafness (AS III) and without
deafness (AS IV) are clinically and ultrastructurally
similar. In both inheritance is X-linked dominant
and both display lack of epidermal basement
membrane staining with an anti-glomerularbasement membrane antiserum (Kashtan et al, in
press). Despite these similarities, the existence ofAS IV has been disputed or ignored. (Flinter,
Genomics 4:335, 1989; Crawfurd, J. Med. Genet. 25:623,
1988). By linkage to restriction fragment linked
polymorphisms (RFLP5) we have closely mapped the
AS gene in 132 members of Utah kindred P with
AS III and in 93 members of Kindred C with AS IV.
Recombination of AS with RFLPS
RFLP marker Kindred P (III') Kindred C (IV'fij l.&s UCI Z §UCLZ
pXG-12 DXS94 .044 .17 7.45 .001 .12 6.80
QST7 DXS327 .001 .06 12.86 .001 .24 3.25
QST-13/47 DX5328 .005 .09 13.60 .001 .15 5.16
521S9 DXSI7 .024 .10 14.94 .001 .11 6.13
RX187 DXS358 .102 .24 7.30 .038 .24 4.54
The genes for both AS III and AS IV are tightly
linked to a cluster of RFLPs located in the distal
portion of the Xq21.2-22.1 segment. Both genes
apparently lie between the distal locus DXS358 and a
cluster of 4 proximal loci, where flanking loci DXS94
and DXS358 are =.045 apart (UCb.16, Z=8.97). It is
thus very likely that the genes are altelic.
Symbols: Recombination fraction (e); e of greatest likelihood
(s); upper limit of 99% confidence interval of (UCI); and
log10 of the odds of 0 =? versus 0 = .5 (LOD score, Z).
URINARY IRON AND MALONDIALDEHYDE (HAL) EXCRETION IN
DIABETIC PATIENTS. R.L. Howard*, A.C. Alfrey. Dept.
Med., Univ. Colorado Sch. Med., Denver, CO.
Iron, a transition element, is able to catalyze
the Haber—Weiss reaction with the formation of free
hydroxyl radicals which may result In lipid
peroxidation. Therefore, 31 diabetic patients with
a mean age of 61±1.6 years and mean serum creatine
of 1.5±0.2 mg/dL were prospectively studied to
determine the relationship between albumin (ALB),
transferrin (TRANS), iron and HAL. Mean urinary
iron was 46.7±9.4 mcg/L with a corresponding mean
fractional excretion of iron of 0.25±0.08%. Mean
urine AIB and TRANS were 11.3±3.8 and 5.7±1.6 mg/dL
with a corresponding fractional excretions (FE) of
0.01±0.006% and 0.09±0.035%. Mean urinary HAL was
9.8±1.7 nN/ml In 19 patients. There was no
correlation between FE of ALB and FE of TRANS while
a correlation was found between FE of TRANS and FE
of iron (rso.95, P<O.O01). A correlation between
fractional excretion of iron and the urine HAL
normalized for urine creatinine was also found
(R:.58, P<0.01). Four groups of patients could be
formed on the basis of low (<1 mg/dL) and high (>1
mg/dL) urine ALB and TRANS. Urinary Iron was
detectable in both low TRANS groups suggesting
reabsorption of TRANS without reabsorption of iron.
The following conclusions are offered: (1) There
is no correlation between FE of ALB and FE of
TRANS. (2) Although there is a strong correlation
between FE of TRANS and FE of iron, the FE of iron
was consistently higher showing that iron is
dissociated from TRANS in the urine. (3) FE of iron
is correlated with urinary HAL.
Measurement of urinary TRANS, iron and HAL may
be useful in evaluation of diabetic renal disease
but further studies are indicated.
METHOD FOR GROUP ANALYSIS OF RECIFROCAL SERUM
CREATININE VS TIME FLOTS. AN Johnson,* RN
Jonea,* and PA Cabow. University of Colorado
Health Sciences Center, Denver, CO.
The slope of reciprocal serum creatinine
(l/Scr) vs time has been used to aaaess the
rate of progression of chronic renal disease,
not because it ia the best measure of renal
functional deterioration, but because of its
ready availability. Variability in
individual data for this parameter makes
group analysis desirable for research
studies; however, no adequate methodology
existed for such analysis. We have developed
a method of analyzing l/Scr vs time that is
appropriate for comparing groups of subjects
with varying numbers of Scr observations at
unequally spaced time points. A subject with
a single Scr determination may be included in
the analysis. Serial correlation within a
given subject's data may be included in the
model. Multiple grouping variables and
continuous covariatea may be tested for their
effects on the l/Scr line.
We have used this methodology on 279
individuals with autosomal dominant
polycyatic kidney disease to study the
effects of age at diagnosis, hypertension,
left ventricular mass, gender, body surface
area, and renal volume on the rate of renal
functional deterioration.
This method provides a useful tool for
clinical renal studies where varying numbers
of Scr determinationa are available over
differing time periods.
PROSPECTIVE IMAGING STUDY OF ASYMPTOMATIC
INTRACRANIAL ANEURYSMS IN POLYCYSTIC KIDNEY
DISEASE. WD Kaehnv, Ag Chapman, JC Steara,* PA
Cabow, NP Earneat,*. University of Colorado
Health Sciences Center, V.A. Medical Center and
Denver Ceneral Hospital, Denver, CO.
We have recently demonstrated familial
clustering of intracranial aneurysms (ICA) in a
retrospective study of autoaomal dominant
polycyatic kidney disease (ADPKD). In order to
determine the frequency of unruptured ICA in
ADPKD and to identify those ADFKD patients at
higher risk for ICA, we inatituted a prospective
study utilizing direct angiography, dynamic
computed tomography (CT) and magnetic resonance
imaging (MET) alone or in combination. This
initial report describes the findings in the
first 60 subjects studied. The major diagnostic
procedure was angiography in 27, CT in 32 and
MET alone in 1 subject. Thirteen subjects had
more than one procedure. Three subjects had
definite ICA's confirmed by angiography; three
had auspicious abnormalities suggestive of ICA'a
by CT. The largest aneurysm was 8 mm in
diameter. One subject had three, three had two
and two had one ICA. Five of aix subjects had a
family history of ruptured ICA (27 of 54
subjects without ICA also had a positive family
history). Ho relationship to headaches,
hypertension, liver cysts, gender or age was
detected. In summary, aix of 60 (10%) of
prospectively studied subjects appear to have
ICA'a which suggestively are marked by
multiplicity and family history of ruptured ICA.
Ho other markers of a subgroup of ADPKD at
highest risk for ICA have yet been identified.
POST-TRANSPLANT ANTI-OEM NEPHRITIS (ON) IN RELATED
ALPORT MALES: THE TARGET ANTIGEN. C. Kashsao. R.
Eutlcowskit, M. Kleppel*, M. First, J. Wieslaoder5, A.
Michael. U. of Minn. Med. School, Mpls., MN; U. of Cincinnati
Med. Cu., Cincinnati, OH; Biocarb AD, Lund, Sweden
About 5-10% of transplanted Alpors mates develop anti-OEM
ON in the renal allograft. Ve have described an antibody from
such a patient that reacted with normal but not Alport GEM
and epidermal basement membrane (EDM) and identified a 26
ki) noncollagenous (NC 1) domain of basement membrane (EM)
collagen and related NC1 dimers. We now report an Alport
family in which 2 of 4 transplanted males developed allograft
anti-GEM ON. These 2 patients shared no HI_A antigens:
neither had E7 or DR2. Pots-transplant serum from patient
III-! atained normal but not Alport GEM and EEM. Like the
serum described in our previous report, this serum identified
a 26 kD NC! domain of EM collagen, as well at dimeric prp-
tides related 10 this NC! monomer (including a cationic dimer
containing the cationic 28 kD monomer identified by Good-
pasture antibodies), on Western blots of collagenaae-digesltd
normal human GEM. We conclude that this 26 kD NCI ptptids,
which may be derived from a novel collagen chain or from a
modified ol(IV) chain, is of key importance in the patho-
genesis of Alport syndrome. This first report of familial
occurrence of allograft ansi-GEM GN suggests that certain
mutations of the Alport gcne may be attocisted with failure to
develop immune tolerance to epitopes on this 26 kD peptide.
The immune response in this family was not linked to a
common HLA component. The occurrence of allograft anti-
GEM GN in an Alport male should alert the physician to the
possibility of recurrence in related Alport males.
AN ESTIMATE OF THE PROPORTION OF FAMILIES WITH
AUTOSOMAL DOMINANT FOLYCYSTIC KIDNEY DISEASE
(ADFKD) UNLINKED TO CHROMOSOME 16.
Kimberlina*, SA Pieke*, jg Kenyon*, FA Gabow.
goys Town National Research Hoap., Omaha, NE.
Univ. of Cob. Health Sciencea Ctr, Denver, CO.
Although the ADPKD gene baa been localized to
chromosome 16 (Reedera et al., Nature 317:542,
1985), 4 families have been reported which fail
to ahow linkage with markers on chromosome l6p.
These results auggeat that a second locus,
called ADPKD2, exists and is reaponaible for
some fraction of clinical ADPKD. This atudy was
undertaken to determine the proportion of ADPKD2
in a large series of unaelected ADPKO families.
DNA was extracted from 454 individuals in 42
ADPKD families and typed for 2 DNA markera on
chromosome 16: 3'HVR (D16S85) and pEICMDA2.l
(D16S83). Age dependent penetrancea were
assumed to be 0.32, 0.72, and 0.90 within three
liability claaaea: 15 to 20 yra. , 21 to 30 yra.
and over 30, respectively. All unaffected
individuals had a recent ultraaonography (US)
and affected individuals had the diagnosis
confirmed by US or medical records. Fairwiae
and multipoint linkage analyses of the familiea
were done with the program LINKAGE. Linkage
data were then analyzed for heterogeneity with
the HOMOG program. Analyaia ahowed that the
proportion of ADPKD2 was 4.1% and the
recombination between 3HVR and ADPKD1 waa 3.2%.
This analysis waa repeated using an added 27
families from the literature with aimilar
results. Only 2 of 69 families had a poaterior
likelihood leaa than 0.05 of linkage with 3'HVR
and pEl(MDA2.1. Thua, ADPKD2 ia an infrequent
cause of ADPKD in the Caucaaian population.
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A GENETIC MARKER OF AUTOSOMAL DOMINANT
POLYCYSTIC KH)NEY DISEASE (ADPKD) ON HUMAN
CHROMOSOME l6p CLOSE TO PKD-1. Terry Lernerl*,
Rosemary Balfourt, Eric Arm1, Paul Watkins1, RudyTanzi2,
KathcnneKlinger' and R.M. Hskim3 1lntegrated Genetics, Inc.,Frmhbn, MA, Harvard Univ. School of Medicine, Boston,
MA, 3Vsnderbilt Medical Center, Nashville, TN.
We report a new genetic marker Lom2B (D16S144)
mapping close to the gene for autosomal dominant polycystic
kidney disease (PKD-1) on human chromosome 16. The Lom2B
clone was derived by screening a brain CDNA library with a
synthetic oligonucleotide. The clone has been sequenced, but its
function is unknown. DNA from mouse-human somatic cell
hybrids containing specific regions of chromosome 16 and the
Lom2B cDNA probe were used in Southern filter hybridizations
and showed that Lom2B is located in i6pii3-i6pi3.i3. Using the
same set of hybrids, two other markers that flank PKD-I, D16S80
(24-1) and the alpha glol,us 3'HVR mapped to 16p13.3-16p13.l3
and l6pter-16p13.1, respectively. Lom2B detects a two allele
DP.A I polymorphism with fragment sizes 1.7 and 15kb and
allele frequencies 0.4 and 0.6 respectively. Preliminary linkage
analysis indicates linkage to D16S80 with a LOD score of 2.8 at
Ø.'O. Together, the somatic cell hybrid and linkage results
indicate that Lom2B will be a useful flanking marker for the
diagnosis of autosomal dominant polycystic kidney disease.
Analysis of the segregation of the three markers in 7
families presenting with ADPKD has resulted in the identification
of crossover events betwecn 3'HVR and PKD-I and PKD-I and
Lom2B (24-1). These recombinants will expedite the mapping of
candidate ADPKD genes
PLATELET VASOPRESSIN RECEPTORS ARE NORMAL IN
PATIENTS WITH CONGENITAL NEPHROGENIC DIABETES
INSIPIDUS. Michdle Lonergan*, Marie—Francoise
Arthus*, Daniel G. Bichet, Ndphrologie, Centre
tie recherche, Hflpital du Sacré—Coeur et
Université tie Montréal, Montréal, Canada.
The antidiuretic hornone, arginine—
vasopressin (AVP), interacts with two types of
receptors: V1 which mediates the effects of
AVP on vascular smooth muscle and V2 which
mediates the antidiuretic effects on renal
tubules. AVP aggregates human blood platelets
through the activation of a V1 receptor
subtype. Congenital nephrogenic diabetes
insipidus (CNDI) is a rare X—linked disorder
with abnormal renal and extrarenal V2 receptor
responses (Bichet et al., N. Engi. 1. Med.,
318: 881—887, 1988) but with apparently normal
V1 receptor responses since AVP increases blood
pressure in these patients (pta). In order to
assess this "vascular" end—organ response,
binding studies (3li—AVP) were performed on
intact platelets from 6 male pts with CNDI (7
studies) and 10 normal subjects (27 studies).
The number of specific binding sites per
platelet (mean SE: 86±12 vs 101±6) and
affinity constant (Kd) (0.59±0.06 vs 0.68±0.04
aM) were similar between the 2 groups.
Furthermore, platelet aggregation induced by
increasing concentrations of AVP and its
inhibition by the specific vascular antagonist
[B—mercapto—B ,B, cyclopentamethylene—propionyl ,—
O—Me,Tyr2,Arg8]vasopressln were equivalent
between the two groups (similar half—maximal
aggregation). These results suggest that the
structure and the function of V1 platelet
receptors are normal in patients with CNDI.
Abstracts
THE IMPACT OF NEW TECHNOLOGY ON THE
COUNSELLING OF PATIENTS WITH ADULT POLYCYSTIC
KIDNEY DISEASE. Anne H. Macnico]., A.F.
Wright', M.L. Watson. Department of Medicine,
Royal Infirmary, Edinburgh. 'MEC HumanGenetics Unit, Western Genera]. Hospital,
Edinburgh. (Introduced by Dr Norman Nuirhead).
The availability of methods for ante and
early post natal diagnosis of APED has
emphasised the importance of appropriate
education and counselling of patients and
their families. We assessed patients'
knowledge about and attitudes towards various
aspects of APED by means of a questionnaire.
Initial results showed that only 15 % of
patients (n175) had an adequate knowledge of
the condition. Despite this, very few
patients (4%) would consider termination of a
pregnancy on the basis of a positive diagnosisin the antenatal period.
A video film was therefore made to
provide a more direct and consistent method of
conveying information about the condition.
The same method of assessing knowledge and
attitudes was continued after the introduotion
of the videotape. The 87 patients interviewed
subsequently demonstrated that knowledge about
the disease increased substantially. Despite
this, only a small proportion (t%) would still
consider termination of pregnancy on the basis
of a positive result.
Education of' patients about APED is of
increasing importance as the technology for
early diagnosis improves. This will only be
achieved by the use of a structured approach
to patient education applying appropriate
audiovisual techniques.
THE PRESYMPTOMATIC DIAGNOSIS OF AUTOSOMAL
DOMINANT POLYCYSTIC KIDNEY DISEASE (ADP1(D). LI..
Parfrev. J.C. Bear, J. Morgan, B.C.Cramer, P.J.
McManamon, M.H. Cault, D.N. Churchill, M.Singh,
R. Hewitt, S. Somlo, S. Reeders. Faculty of
Medicine, Memorial University of Newfoundland,St. John's, Canada; and Yale University School of
Medicine, New Haven, CT.
We evaluated the utility of renal ultrasound
and genetic markers flanking the P1(01 locus, in
presymptomatic diagnosis of ADPKD. 17 families
were investigated, 326 asymptomatic family
members had renal ultrasound and 248 were typedfor genetic markers. In 10 families ADPK0
cosegreated with chromosome 16 markers (P1(01), in
2 families it did not (P1(02), and in 5 families
this could not be determined. In 72 P1(01 family
members at 50% risk, aged < 20 years, 42% had
cysts, as did 53% of 53 persons aged 20-29 years
and 51% of 70 persons aged 30 years. For P1(02
these values were 0% of 8, 16% of 19 and 46% of
28, In P1(01 families 4/23 (17%) of persons
inheriting an A0P1(D mutation aged < 20 years had
no cysts on renal ultrasound, as did 3/21 (14%)
aged 20-29 years. All of 25 persons aged  30
years with an ADP1(D mutation had either cysts or
clinical disease; 12/63 (19%) persons at risk of
inheriting the AOPK0 gene and without kidney
cysts had uninformative genetic marker results.
We conclude that persons at 50% risk of ADP1(D,
aged > 30 years and not exhibiting kidney cysts
on ultrasound are unlikely to have inherited a
mutation at P1(01. Cysts develop later in P1(02 but
the mean age of survival to end stage renal
failure or death is significantly later than in
P1(01 form (69 vs 56 years).
THE PROGNOSIS OF AUTOSOMAL DOMINANT POLYCYSTIC
KIDNEY DISEASE: PKD 1 vs PKD2. P.S. Parfrey,
J.C. Eear, J. Morgan. B.C. Cramer, P.J.
McManamon, N.H. Cault, D.N. Churchill, M.Singh,
R. Hewitt, S. Somlo, S. Reeders. Faculty of
Medicine, Memorial University of Newfoundland,
St.John's, Canada: and Yale University School of
Medicine, New Haven, CT.
The prognosis of ADPKD was investigated in 445
members of 17 families. In 10 families ADPKD
cosegregated with chromosome 16 markers (PKD1)
in 2 families it did not (PKD2), and in 5 this
could not be determined. Among PKD1 family
members aged  20 yr, 24% (N—6) of those with
kidney cysts were hypertensive (BP > 95th %ile
for age and sex, or using antihypertensive
medication) vs 8% of those without cysts. At
ages 20-39 yr these rates were 28% (Nl2) vs 14%
(N—9), and at ages 40-59 yr 61% (Nl1) vs 17%
(N.-7) (p—O.OO1). In PKD2 families 0/16 persons
aged 20 yr had renal cysts. 18% (N—2) of
persons with cysts aged 20-59 yr were
hypertensive. In PKD1 11% (N...5) of persons with
cysts aged 20-39 yr had elevated serum creatinine
levels (s, creatinine > 120 umol/L) as did 69%
(N'-l8) in the 40-59 yr age group. Comparable
values for PKD2 were 0% and 25%. Mean age of
survival to end stage renal disease (ESRD) or
death was 57 2 yr for persons with PKD1 vs 69
2 yr for PKD2. Dialysis and/or transplantation
improved survival in 22 patients with ESRD, mean
age of onset of ESRD being 53 2 years and mean
survival 67 2 years. We conclude that in PKD1
hypertension is an early manifestation of ADPKD,
and that PKD2 may be a more slowly progressive
disease than PKD1, with later onset of cysts,
hypertension and renal failure.
ASSOCIATIONS BETWEEN HLA—ANTIGENS AND MESANGIAL
IgA—GLOMERULONEPHRITIS (IgA—GN)?
M, Raabausek, J. Mytilineos, C. MUller,
S. Scherer, K. Jtinger, C. Krupp, K. Waldherr,
G. Opelz, K. Ritz. Department of Internal
Medicine, Immunology and Pathology University of
Heidelberg and TUbingen, FRG(intr. by E.A. Friedman)In the past several authors described associa-
tions between I8A—GN and HLA—antigens mostly HLA
Bw35, DR4, 0R12 and DR1. The number of patients
examined was usually small and so the results
remained controversial. More recently abnormal
allel frequencies defined by polymorphisms in the
DQ8—chain, have been reported. We extended these
studies by (i) examining 79 patients with biopsy
proven IgA—GN (and 225 apparently healthy local
controls) serologically and by RFLP—typing tech-
nique, (ii) we also tried to evaluate HLA—anti—
gens as prognostic markers.
In our local IgA—GN patients HLA—antigen fre-
quencies showed no deviation from controls and
HLA—allotypes were not correlated to renal pro-
gnosis. Bw35 22.8% in I8A—GN vs 12.9% in controls;
DR1 29% in IgA—GN vs 15.1% in controls; DR4 23.2%
in I8A—GN vs 21.0% in controls; DR12 4.3% in IgA—
GN vs 1.6% in controls (after Yates + Bonferroni
correction for multiple testing: n.s.). DQII—poly—
morphisms, defined as 2 non—allelic bands 2 kb
and 5.5 kb respectively, were similar in IgA—GN
and controls: concomitant presence of 2.0 + 5.0
kb 11.9% in IgA—GN vs 5.9% in controls. Within
the biostatistical limits posed by our cohort
size no deviation from expected allotype frequen-
cy could be shown for serological HLA—markers and
DQ8—polymorphisms in patients with IgA—GN.
AN UNUSUAL ULTRASOUND PATTERN IN A
PATIENT WITH ADULT POLYCYSTIC KIDNEY
DISEASE
JM Roscoe, S Witchell*, AR Morton*, J Brissenden* and
M Silverman.
University of Toronto, Toronto, Ontario, Canada.
The ultrasound findings of adult polycystic kidney disease
(APCKD) are well established. Typically there is gross
bilateral renal enlargement with dozens or hundreds of cysts
varying in size from a few millimeters to 6cm or more. In
advanced Cases there is usually no normal appearing
parenchyma interposed between cysts.
A 59 year old patient (previously diagnosed elsewhere as
having multicystic kidney disease) underwent ultrasound
examination because of a strong family history of typical, but
apparently mild APCKD. (Of 10 siblings aged 50- 70 years,
5 were affected: one sibling had end stage renal disease; two
had serum creatinines in the normal range; serum creatinine
was 1401.tmol/l in the fourth and 180j.tmolJl in the fifth).
Ultrasound scan revealed normal sized (11.5cm) kidneys
containing approximately 10 - 12 cysts bilaterally varying in
size from <1cm to 5cm in diameter. Substantial amounts of
normal appearing cortex was present bilaterally.
We have previously reported that restriction fragment length
polymorphism of this family suggested non-linkage to
chromosome 16 (ASN 1988).
The ultrasound findings are not typical of APCKD and differ
from those in the siblings. With the strong family history and
the presence of multiple bilateral renal cysts, however, this
patient must be diagnosed as having APCKD.
We suggest that this unlinked form of APCKD may be
milder than the typical disease. In addition this patient raises
the possibility that some cases of multicystic kidney disease
actually represent mild cases of APCKD, perhaps related to
the same locus as the present family.
VENOCONSTRICTION MAY EXPLAIN INCREASED PLASMA
ATRIAL NATRIURETIC PEPTIDE (AMP) AND CARDIAC
OUTPUT (CO) IN HYPERTENSIVE AUTOSOMAL DOMINANT
POLYCYSTIC KIDNEY DISEASE (ADPKD). RW Schrier,
AB Chapman, W Hiatt,* AN Johnaon,* N Tachopp,*
PA Gabow. University of Colorado School of
Medicine, Denver, CO.
Recent studies have demonstrated higher
plasma ANP concentrations and CO, particularly
with exercise, in hypertensive as compared to
normotensive ADPKD patients with normal renal
function. In the present study mercurial strain
gauge plethysmography using 30 mmHg cuff
pressure (VV3O) was used to examine whether
venous tone may be a factor in increasing
cardiac preload in hypertensive ADPKD. Nine
hypertensive (HBP) and 8 normotensive (Nap)
patients with ADPKD with comparable creatinine
clearances wre studied (102±14.5 vs 104±13.8
ml/min/l.73m NS). Baseline venous volume
(VV3O, ml/IOO ml forearm tissue) was
significantly lower in HBP than in NEP patients
(1.8±0.7 vs 2.2±0.7 ml/100 ml tissue, P<0.0O4).
With exercise (5 mm., 10% gradient 1.7
miles/br) VV3O decreased in 8 of 9 HBP patients
(P<O.O4) (after exercise, HBP 1.5±0.5 ml/100 ml
tissue). Following nitroglycerin administration
VV3O increased significantly in both groups
(P<O.004 FIB?, P<O.OO8 NBP) but was not different
between groups (2.3±0.9 vs 2.5±1.0, ml/100 ml
tissue, NS). The present results, therefore,
suggest that increased venous tone and
diminished venous capacitance are present in HBP
ADPKD as compared to NB? patients with ADPKD.
This finding provides an explanation for the




LIVER CYST INFECTIONS IN ADUT POLYCYSTIC KIDNEY
DISEASE (APKD). A. Telenti1 V.E. Torres, .B.
Gross, Jr.,* R.E. Van Scoy, D.M. Nagorney, M.L.
Brown,* R.R. Hattery,* Mayo Clinic, Rochester, MN.
Hepatic cyst infection is an unusual
complication of APKD. Single case reports have
been published, but the syndrome has not been well
characterized. To this end, we have analyzed the
clinical presentation, diagnosis, and management
in 5 patients seen in our institution during
1978—1988 and in 9 additional cases described in
detail in the literature. Four of these patients
were insttunosuppressed following kidney transplan-
tation. The clinical and laboratory features were
fairly constant: an acute (58%) or subacute (42%)
febrile illness associated with right upper
quadrant tenderness (71%), leukocytosis (85%), and
very high sedimentation rate, but minor abnor-
malities of liver function tests. Bacteremia was
present in 7/11 cases, and cyst fluid culture
revealed growth of Enterobacteriaceae in pure
culture in 9/il cases. US, CT, and MRI
established a diagnosis of a complex cyst in 4/7,
7/9, and 2/2 cases, respectively. Indium—ill
leukocyte scan was positive in all 4 cases where
used. Gallium—67 showed definite results in only
1 of 3 cases. A complicated course was observed
in 5 of 7 patients treated with antibiotics alone,
in contrast with 1 of 7 patients who received
antibiotics and early (<7 days) drainage. In
1 patient, ciprofloxacin levels in infected and
uninfected cysts were 4.4—4.8 times higher than in
serum, while the levels of chioramphenicol were
equal to those in serum. This suggests that
biliary excretion patterns might predict the
concentration of different antimicrobials in liver
cysts.
SURVIVAL WITHOUT END-STAGE RENAL DISEASE
(ESRD) IN PATIENTS WITH ADULT POLYCYSTIC
KIDNEY DISEASE (APKD).
HE. Thebaud, P. Simon and the Collaborative Group
of Epidemiological Study of Renal Disease (Brittany
and Loire Region), France (tnt. by G. Hill).
The aim of this study was to evaluate the prognosis
of APKD. Survival curves without ESRD were esti-
mated using time-to-event analysis (Kaplan-Meier);
comparisons were made using the Long Rank test. Of
a cohort of 1112 pts from 369 kindreds, 223 were
excluded from the study due to lack of information
concerning age and/or renal function at the time of
investigation. Of the 889 pts included, 297 were
index cases (A) and 592 were other affected mem-
bers (B). Clinical situation was : 438 alive without
ESRD, 296 hemodialyzed, transplanted or deceased
due to renal disease, 155 deceased due to unknown
causes. Distribution according to sex (M,44.3% ; F:
55.7%) was similar in both groups. Mean age (yrs)
was significantly higher in group A (SJ.2t14.l) than
in group B (46.7±17.1). Two possible biases were
analyzed :1)The survival curve of group A was not
significantly different from that of group B;2)The
influence on the survival curve of the group deceased
for unknown reasons was not significant according to
whether they were censored at the time of death
(high hypothesis) or were considered as deceased for
renal cause (low hypothesis). The survival curve
without ESRD for 889 pts showed that:1)Survival was
80% by 50, 55% by 60 and 27% by 70;2)No difference
was observed for females and males.
This study confirms that the prognosis of APKD is
not as grim as estimated by previous studies and that
in a large number of pts with APKD lifespan could
be normal.
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SURGICAL TREATMENT OF HIGHLY SYMPTOMATIC
POLYCYSTIC LIVER DISEASE. V. E. Tories, 0. M.
Nagorney,* J. Rakela, K. D. Newman. Mayo
Clinic, Rochester, MN.
Hepatic cystic changes in autosonial dominant
polycystic kidney disease (ADPKD) are usually well
tolerated. However, there is a small subset of
patients which becomes incapacitated by massive
liver enlargement and for which nonsurgical
options are limited. We have reviewed our recent
experience with the fenestratlon—segmental
hepatectomy procedure described by Armitage and
Blumgart in 8 such patients (7 women and 1 man).
All the patients had multisegniental hepatic
resection. The weight of the resected segments
ranged from 911 to 7600 g and averaged 3658 g.
Symptomatic relief and reduction In abdominal
girth were obtained in 7 surviving patients,
persisting for an average follow—up period of 20
months. No progression of cystic disease has been
observed by CT scan. Four patients had no compli-
cations. Four patients had complications
including transient right pleural effusion In two
and thrombosis of an arteriovenous fistula In one.
One patient in our series had a previous history
of hepatic cyst fenestration, renal transplan-
tation, and chronic insliunosuppresslon. This
patient died of intracerebral hemorrhage after
experiencing coagulopathy, hyperbilirubinemia, and
sepsis. Our results suggest: 1) some patients
with massive polycystic liver disease may be
helped by fenestratlon—segmental hepatectomy with
reasonable risk, 2) prevIous liver surgery and
imunosuppressive therapy may Increase the risk of
such surgery, and 3) patient selection and
appropriate timing of resection In relation to
possible renal transplantation are critical.
ANTI—CANt ANTIBODY STAINING IN THIN BASEHENT HEM—
SBANE(mM) DISEASE AND ILP0RT'S S?NDROME(AS).
V.S.Venkataseshan, G.Jovanovic*,T).L'.Kim,C.A,Andres
and .J.Churg. Mt. Sinai School of Medicine, NY, NY,
St. Barnabas Medical Center, Livingston, NJ, State
University of N.Y., Buffalo, N.Y.
TINt disease generally runs a benign course. It
neede to be distinguished from the early stages of
AS which may show only thinning of the glomerular
basement r,enbranes (GBt') but have a more serious
prognosis. Uc studied l2cases(15—5D yrs,714,5F) of
typical Tot' disease, 3 cases of AS and 6 cases
which had sons, features of 1,0th, by light and
electronmicroscopy and by indirect inanunofluor—
escence on unfixed frozen sections usIng serum
from a patient with Coodpasture syndrome as the
antibody. Normal human serum was employed as a
negative control. Six control kidney tissues were
examined simultaneously. On electronnicroscopy,
diffuse thinning of the rANt (90—180 nm) was noted
in the TBM cases. Cases of AS showed typical
thickening and splitting with stretches of thin—
niug, while the interr.ediate cases demonstrated
variable thinning and occasional splitting of the
CNN. Diffuse linear staining with anti—Gilt? serum
was observed in all TOM cases, the distribution
and intensity of staining being similar to that of
control cases. No staining of GB??, tubular BIt or
Bowman's capsules was present In AS cases. Of the
6 intermediate cases, 2 exhibited diffuse linear
staining of the GB1 and tubular baserent mem-
branes, 3 revealed no staining of GNH and in 1
case, only focal staining of COM was noted. lie
conclude that although there may be overlap in the
clinical and pathologic features, staining with
anti—GB" serum can assist in differentiating TB1'
disease and early stages of Alport's syndrome.
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DOES AUTOSOMAL DOMINANT (ADULT) POLYCYSTIC KIDNEY
DISEASE (ADPKD) ALREADY START IN FETAL LIFE?
Ruediper Waldherr,> Klaus Zerres,* Andreas Gall,>
Michael Rambausek,> Eberhard Ritz> (intr. by E.A.
Friedman). Depts. Pathol.& Int.Med., Univ. of Hei-
delberg: Dept.Hum. Genetics, Univ. of Bonn, F.R.G.
In 1986, we reported on the first prenatal dia-
gnosis of ADPKD by chorionic villus biopsy and ge-
netic linkage analysis (Lancet ii, 6). On UI, the
kidneys showed glomerular and tubular microcysts.
We speculated whether such lesionz are observed
consistently in fetal ADPKD kidneys. Since then,
we examined two further fetuses in whom ADPKD was
suggested by linkage analysis (3 HVR probe). The
pregnancy was terminated in the 14th and 16th week
of gestation, respectively. Macroscopically, the
kidneys were normal. Glomerular and tubular micro-
cysts. however, involving the first functioning
nephron generations were noted on UI. The cysts
were lined by an increased number of epithelial
cells but polypoid hyperplasia suggesting tubular
obstruction was not observed. In two cases, we
performed immunohistochemical studies using nono-
clonal antibodies against BM components: type IV
collagen, laminin, fibronectjn, heparan sulfate
proteoglycan (HSPG). Compared to normal fetal and
adult control kidneys'no staining abnormality was
noted, whereas renal tissue from adults with ADPKD
(n=4) showed reduced staining for HSPG along TBM5.
We conclude that ADFKD starts in fetal life in a
relevant percentage of cases, perhaps in most
patients with the PKD1 mutation, whereas clinical
manifestation is rare before the 3rd decade.
Absence of polpys in fetal ADPKD kidneys argues
against nephronal obstruction as primary cause for
cyst formation. Abnormal TBM staining for HSFG
apparently represents a non-specific phenomenon.
KINETIC cRNA HYBRIDIZATION STUDIES OF
HUMAN AUTOSOMAL DOMINANT POLYCYSTIC
KIDNEY DISEASE. David D.L. Woo*, (intr. by I.
Kurtz). Division of Nephrology, UCLA, School of
Medicine, Los Angeles, CA.
The renal parenchyma of patients with autosomal
dominant polycystic disease (ADPKD) has large
numbers of fluid filled cysts. Cysts develop from
progressive enlargement of kidney tubules,
suggesting developmental defects in the tubular
epithelium or the underlying mesenchyme or both.
However, the exact biochemical and genetic basis of
ADPKD remains unknown. Studies were performed to
determine whether ADPKD kidneys have altered gene
expression. Subtractive solution hybridizationkinetics of cRNA from normal and an ADPKD kidney
defined the complexity of the genes differentially
expressed or repressed in ADPKD. The unhybridizedfractions provided (a) estimates of the number of
differentially expressed genes and (b) guidelinesfor subtractive eDNA clone isolation.
Unidirectional )SWAJ4 cDNA libraries were prepared
from two normal and one polycystic human kidneys(obtained from 11AM). The kidney cortex was flash
frozen and pulverized in LN3. Total RNA was isolated
using the ?uanidium thiocyanate/CsCl procedure.A+RNA was isolated using three rounds of LiCI/oligo-
dT chromatography. C-DNAs were prepared using the
XbaI primer-adaptor GCAGGTCGACTCTAGAT[i titliST.
Sad linkers GGACTAGTCC were added to each end
following second strand synthesis. After a doubledigestion with Sad and Xbal, the eDNA was
unidirectionally ligated into similarly digested)SWAJ4 arms and packaged. The libraries were
expanded once and stored. Pairwise hybridization
of SP6 transcribed normal cRNAs and T7 transcribed
polycystic cRNA were carried out. Less than 200
subtracted messages between polycystic and normalkidneys and less than 150 subtracted messagesbetween the two normal kidneys were detected.
Conclusion: Approximately 50 differentially
expressed genes exist between the polycystic kidney
and normal human kidneys.
PROGRESSION OF RENAL FAILIJRE(RF) IN
AUTOSOMAL DOMINANT POLYCYSTIC KIDNEY
DISEASE IS SIMILAR WITHIN FAMILIES.
M.Zeier, St.Geberth, N.Gretz, E.Ritz
Dpt. Internal Medicine Heidelberg and
Clinic of Nephrology Mannheim/FRG.
Recently it has been recognized that
renal risk in ADPKD is much less uniform
than assumed hitherto-e.g.the proportion
of patients in renal failure at age 50
being at or below 50%.We reasoned that
in addition to the main gene effect
(which is similar in all families) addi-
tional effects of non-allelic genes may
be important.To test this hypothesis we
compared variance for age of onset of RF
(SCR 3mg/di) in the overall ADPKD popu-
lation and within families.Previously we
could show that the age at onset of RF
can precisely be interpolated from SCR
measurements (Am J Kid. Dis. 1989).Mean
age at onset of advanced RF was 45.8 +
10.6 years in 41 ADPKD patients (CV23%;
in males 20%,in females 26%).The total
cohort was taken from 34 families.In 6
families,balanced for gender,with more
than 3 siblings advancing to uremia,
median age at SCR of 3 mg/dl was 43.2
years(37.0-50.5 years). Median CV for
age at SCR 3mg/dl within families was
12.3(range 0-26.5%) .Since variability
for age at onset of advanced RF ws
considerably less within most families
than in the overall ADPKD population,we
assume that genetic factors determine
onset of uremia,but effects of shared
environment are not entirely excluded.
CIRCADIAN RHYTHIIS IN URINARY WATER AND SOLUTE EXCRETION
IN PATIENTS WITH NEPHROTIC SYNDROME. L. Arisz, M.G.
Koopman, G.C.M. Koomen, B.A.C. van Acker, E.A.M, de Moor,
R.T. Krediet, intr. by L.W. Statius van Eps. AcademIc Medical
Center, Amsterdam, The Netherlands.
Circadlan rhythms in urinary excretion of water (1120),
sodium (Na), potassIum (K). protein (P) and creatinine (Cr)
were studied in 53 patIents (pts) with nephrotic syndrome.
Urine was sampled every 3 hrs during 2 to 3 days. Pts
were In bed around the Clock and consumed Identical seals
and drinks every 3 hrs. The presence, phase and amplitude
of a rhythm were determined with cosinor analysis. Pts with
Cr. clearance (cI) >100 mi/sin (n—17) au had normally
phased rhythms for P and K excretion with a time of peak
(orthophase) during the day and a minimum at nlght. in pts
wIth cr.cI < 100 mI/mm (n—36) these two rhythms had lower
amplitudes (p.cO.Q5). A relationshIp was found between
ampiltude and cr.cI for K (r—O.53;pcO.001) and P
(r—O.45;p.cO.O1). In few pts with renai failure rhythms were
reversed (peak at nlght;P:2x;K:lOx) or absent (P:8x;K4x).
The orthophases of the P and K rhythms were unrelated
(r—0.28;n—45;n.s). For H2O, Na and Cr excretion the rhythms
were strongly related in phase (r:0.81 —091 ;p<0.001), but
not In amplitude (r:0.20—0.55). Only 9 pts with cr.cl >100
mi/mm and 5 pts with cr.ci <100 mI/mm had normally phased
rhythms for Na, H2O and cr excretIon. In the others these
rhythms were shifted or reversed In phase or even absent.
It Is concluded that most pta with nephrotic syndrome
have normally phased rhythms for K and P, but rhythms with
a shifted phase or absence of rhythm for Na, H2O and cr
excretion. K and P rhythms have lower amplitudes in renal
failure. DIfferences between phase and/or amplitude of
rhythms probably Indicate different underlying mechanisms.
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IgA—ASSOCIATED NEPUROPATHY IN HIV POSITIVE
PATIENTS. J.M. BarZman and A. Katz.
Departments of Medicine and Pathology, Toronto
Western Hospital, Faculty of Medicine,
University of Toronto, Toronto, Canada.
Three HIV antibody—positive homosexual sen
presented with hematuria and proteiiiria. In
one patient clinical features of snaphylactoid
purpura were present. Two of the patients had a
decreased creatinine clearance. None had
clinical evidence of liver disease.
All three patients had elevated levels of
serum IgA as well as circulating IgA immune
complexes and I5A rheumatoid factor.
Renal biopsies showed features of
IgA—associsted nephropathy in all cases with
mesangial proliferation and IgA deposits in
mesangial regions. Two biopsies showed focal
crescentic change and in one of these
subepithelial deposits were noted in addition to
mesangial deposits. Numerous tubulo—reticular
structures were present in endothelial cells in
all cases, as previously noted in HIV
nephropathy.Sera showed the presence of antibodies of the
IgA class to multiple HIV antigens by the
Western blot technique in two patients.
Kidney biopsies were tested for the presence
of NW antigens using a monoclonal antibody
against gp 41 and a human polyvalent anti—total
NW antiserum. The results were negative with
both antisera.
This appears to be the first report of
patients with IgA—associated nephropathy
coexistent with HIV positivity.
MALIGNANCY(MA) AND AMYLOIDOSIS ARE COMMON CAUSES
OF NEPHROTI SYNDROME(NS) IN ADULTS >50 YRS OLD.
A. Bellucci , 1. Mailloux, and M. Susin. Depts.
of Medicine/Nephrology and Laboratories, North
Shore University Hospital -Cornell University
Medical College, Manhasset, NY.
How often does presumed idiopathic adult NS
have a secondary cause or predate a MA? The
association of MA with adult NS is known, but its
significance and frequency are unclear. We have
followed 95 adults who underwent renal biopsy for
presumed idiopathic NS during an 18 yr period.
Fifty-one patients were <50 yrs old and 44 were
>50 years old. There was a minimum 2 yr
follow-up; patients with conditions known to be
associated with NS or a serum creatinine >3.0
mg/dl were excluded from the study. Nine patients
>50 yrs old (20%) developed a MA within 2 yrs; 8
were male; the mean age was 62 yrs. In contrast,
only 3 patients <50 yrs old (6%) developed a
lymphoma during the follow up period. Of the 9
adults >50 yrs old with MA, there were 5
membranous glomerulopathy, 2 minimal change, 1
diffuse mesangial proliferation, and 1 membrano-
proliferative glomerulonephritis. Five of the 9
had carcinoma and 4 had hematologic MA. This rate
was 15 times higher than expected based on the
age-specific standardized annual incidence rate
for NY State (9 vs 0.59, p<0.05). Three cases of
diabetes mellitus and 7 primary renal amyloidosis
were also diagnosed by renal biopsy. Altogether,
43% of the adults >50 yrs old had secondary forms
of NS. The NS in patients >50 yrs old should not
be considered idiopathic until an adequate
evaluation, renal biopsy and follow-up exclude
underlying malignancy or renal amyloidosis.
PLASMINOGEN ACTIVATOR INHIBITOR—i (PAl—fl IS THE
CIRCULATING INHIBITOR OF FIBRINOLYSIS (PAI—HUS)
IN THE HEMOLYTIC-UREMIC SYNDROME (HUS). Jerry M.
Berstein and Nils U. Bang.* Indiana University,
indianapolis, IN.
We previously described (An J Med 73:322, 1982)
an Inhibitor of glomerular fibrinolysis In plasma
from children with HUS which appeared to be a
plasininogen activator inhibitor (PAl). A close
correlation was noted between Inhibitor levels and
disease outcome; removal of the Inhibitor from the
circulation by peritoneal dialysis improv renal
function. Using a sensitive solid phase "5i
fibrin plate assay, PAI—HUS was quantitated In
daily plasma samples from 40 children with HUS.
PAI—HIJS was found to be a potent Inhibitor of the
plasminogen activator tissue plasminogen activator
(t—PA). Acidification of PAI—HtJS containing
plasma from 3 children to pH 3 faIled to diminish
Inhibitor activity. Incubation of 8 plasma speci-
mens from 3 children with guanidlne—HC1 resulted
in a dramatic increase In inhibitor activity.
Acute phase plasma from 6 patients was chromato—
graphed on concanavalln—A Sepharose. Each
fraction was analyzed for protein (A280), t—PA
inhibition (1251 fibrin plates) and PAl—i anti-
gen (ELISA). Each plasma demonstrated sharp peaks
of inhibitor activity and PAI—l antigen which
coincided with the elutlon of glycoprotein;
convalescent plasma revealed normal levels of
inhibitor activity and PAI—l. That PAI—HUS Is
(1) a potent inhibitor of t—PA, (2) acId—
resIstant, (3) enhanced by denaturation (all
unique traits of PAI—l and not other PAls),
(4) eluted as a glycoprotein with an activity
level that correlates precisely with the level of
PAI-l antigen indicates that PAI-HUS Is PAI—l.
POLYCLONAL GANMOPATHY AND PLASMA CELL INFILTRA-
TION ASSOCIATED WITH HIV NEPHROPATHY (I3IVN).
David H. Cahan and Geoffrey K Sherwood Department
of Medicine, Faulkner Hospital, Boston, MA
Most cases of HIVN present with heavy protein—
uria, global glomerular collapse and focal scler-
osis. We present a case of progressive renal
failure with non—nephrotic proteinuria and massive
mature plasma cell infiltration of the renal inter—
atitium and lymph nodes.
In 1982 this 26 y.o. black female developed
diffuse adenopathy without anemia, renal insuf—
fiency or proteinuria. Node biopsy revealed ex-
tensive lymphoid hyperplaaia and plasma cell pro-
liferation, By 1984, 6.2 gm of serum polyclonal
IgG, creatinine of 1.3 mgZ, abnormal hepatocellu—
lar enzymes and negative HBSAg were noted. Creat—
mine rose to 7.7 mg% by 1985. Twenty four hour
protein excretion was 135 mg. Renal biopsy demon-
strated global glomerulosclerosis with segmental
collapse and sclerosis, associated with 1gM and C3
in glomerular segments. EM revealed foot process
fusion and dense deposits in collapsed capillary
loops. A massive infiltrate of reactive, mature
plasma cells packed the Interstitium. Blood and
urine studies confirmed her still present poly—
clonal gammopathy. Bone marrow biopsy revealed
a hypocellular marrow, 5—10% plasma cells, without
atypia.
The patient began dialysis, was found to be HIV+
in 1988, and later succumbed to crytococcal men-
ingitis.
We postulate that the adenopathy, polyclonal
gammopathy and massive plasma cell infiltration of
kidney and lymph nodes represented an initial B
cell response to an antigen, possibly HIV or a
protein released by flIV infected tissue.
EARLY PREDICTION OF PROGRESSION IN PATIENTS
(PTS) WITH IDIOPATHIC MEMBRANOUS GLOMERULO-
NEPHRITIS (IMGN). D. Cattran, Y. Pei, C.
Greenwood , U. of Toronto, Ontario, Canada.
Using a logistic model, we have selected
clinical scenarios for early prediction of
chronic renal insufficiency (CR1) in pts
with IMGN. Our database is derived from 187
pts prospectively followed between 1974 to
1987 (mean follow-up = 5 years), and 49 pts
developed CR1 (defined as a prsistent
decrease of Ccr < 60 ml/min/l.73 m ) during
the study. Important variables in our model
include : persistent proteinuria (above a
certain quantity for a specific duration)
(Pt'); initial creatjnjne clearance (iC r
at the start of PT, and the slope of
vs. time (SLP) during PP. Some usefur
clinical scenarios incluq,e :
*PP iC *SLP
4g/d;  12 mo and  8Fnd 0
6g/d; 12 no and 84 and 0
8g/d;  6 no and  84 and 0
8g/d; 6 no any value and -12
*j ml/min/l.73 m2;**in lnl/min/year;@month
Their positive predictive values (i.e.
probability of developing CR1 when any of
the above scenarios are satisfied) range
from 80 to 84 %. Their false positive rates
range from 3 to 5 % and false negative
rates range from 43 to 67 . Thus, our
model can be used to provide quantitative
criteria for selecting over half of the
"high-risk" pts with progressive INGN with
reasonable certainty for potentially toxic
therapeutic intervention.
TREATMENTOF REFRACTORY NEPHROTIC SYNDROME IN
CHILDREN WITH CYCLOSPORIN. Mark A.H. Cohen,
Gary M. Lum, and Douglas M. Ford. Depts of Medicine
and Pediatrics. U. Cob. Health Sd Ctr., Denver, CO
Ten children, 3 boys, 7 girls were treated with
cyclosporin (CSA) for refractory nephrotic syndrome(NS). Seven had focal and segmental glomerulo-
sclerosis, 3 had mesangial glomerubonephritis. Five
were corticosteroid-resislant (CSR), and 5 were
corticosteroid-dependant (CSD). Six had previously
been treated with cytotoxic agents. Mean age at the
time of diagnosis was 3.7+!- O.6y. (SE). The mean
follow-up at the time of initiation of CSA was 5.8+!-
2.6y. By this time, the CSD patients had been treated
with prednisone (P) for 31 .4+/-7.gmo, and the CSR
patients l9.8+/.11.Omo. The patients have continued
to receive CSA for a mean of 15.6+/-2.4mo. Initial
CSA dose was 7 mg/kg/day. Total CSA levels (whole
blood RIA) were followed and dose adjusted to obtain
levels from 100-l7Ong/ml. While receiving CSA,
following induction of remission the CSA was gradually
discontinued. Seven children have remained in
remission for 9.0+1-3.7 mo. without P. One child
continues to receive a gradually diminishing dose of P.
These 8 patients have been in complete remission, for a
mean of 9.5+/.1.8mo., white receiving CSA. We have
currently been able to reduce the CSA in 5 of these
children to less than 3mg/kg/d. One child remains on
no therapy for 3Orno. without a recurrence. During
the study period renal function has not deteriorated in
any patient. The only complications have been mild
hirsutism in all patients and gingival hyperplasia in 2.
CSA treatment appears to be useful in the treatment of
NS refractory to standard therapy.
INFLAMMATORY ACTIVATION OF HUMAN NEUTROPHILS
(PMN) BY TAMM-HORSFALL GLYCOPROTEIN (THG): A
POSSIBLE CAUSE OF INTERSTITIAL NEPHRITIS. H
Davias*, JK Horton*, D ThOmas*, JO Williams*
llntr. by RB Sterzel). Institute of Nephrology,
University of Wales College of Medicine, Cardiff,
Wales, UK.
A role for THG in the aetiology of tubular
interstitial disease has been indicated by a
number of studies. The present study highlights a
possible mechanism by investigating the in vitro
interaction of particulate TMG with human PMN.
Luminol—dependent cheisilumiriescence and
superoxide production together with the release
of significant quantities of the 10, 2° and 3°
granule markers, myeloperoxidase (up to 34% of
the total), vitamin B12 binding protein (48%) and
N—acetyl—3—D—glucosaminidase 132%) respectively
was observed in a dose (up to 1 mg/ml 2xl0
particles /ml) and time (up to 60 mm) dependent
manner. This activation of the respiratory burst
as well as PMN degranulation serves to highlight
the potential pathophysiologic effect of the
above interaction. Furthermore, the ability of
such a particulate ligand to generate leukotriene
B4 by the metabolism of arachidonic acid via the
5-lipoxygenase pathway and in addition to
activate the alternative complement pathway
clearly represent a capacity to augment the above
inflammatory response. The inability of soluble
TMG and other particular glycoproteins of similar
size to activate PMN serves to underline this
novel interaction of THG with inflammatory cells.
Should such an interaction take place within
the interstitium of the kidney, augmented by the
deposition of complement proteins on the surface
of insoluble aggregates, the resulting
inflammation may lead to marked tissue damage.
EFFECTS OF OMEGA(w)—3 POLYUNSATURATED FATTY ACIDS
(PUFA) IN MESAGIAL IGA NPHROPATHY. JV ponadio,
Jr, RT Holman, BJ Holub, EJ Bergstralh, Mayo
Tintc and Foundation, Rochester, MN.
In a 1—year pilot study, 11 patients with IgA
nephropathy at high risk for the progressive loss
of renal function had their daily diets supple-
mented with w3 PUFA (6 g MaxEPA) in order to
determine if protein excretion and renal function
are altered coincident with the expected decreases
in arachidonic acid (AA) production. Effects of
u3 PUFA on daily urine protein excretion and
glomerular filtration rate are depicted (m±S0):
Protein, g/24 hr Cj0, it/min/1.73 m2
Baseline 2.7±1.1 64±23
6 weeks 1.5±0.7 71±28
6 months 1.1±0.8 70±23
1 year 1.0±0.8 73±24
By individual linear regression analysis, these
values represent significant declines in protein—
uria (p<O.OO1) and improved Cj0 (p<.O2) in a
1-year period. The four normotensive and seven
treated hypertensive subjects improved equally.
However, after discontinuation of MaxEPA in three
of the hypertensive patients, proteinuria
increased despite good blood pressure control with
ACE inhibitors. During treatment, plasma and
platelet phospholipid profiles showed suppressions
of w6 PUFA (AA) and significant elevations of w3
PUFA (EPA and DHA) in all subjects without adverse
effects in plasma lipoproteins, bleeding times, or
platelet counts. Thromboxane-dependent platelet
aggregation was reduced. These preliminary data
in patients with IgA nephropathy treated with u3
PUFA demonstrate a decline in proteinuria and




THE ROLE OF IV CYCLOPHOSPHAMIDE (IVC) IN THE
TREATMENT OF TYPE IV LUPUS NEPHRITIS (LN).
Arnold R. Eiser, Stephen Dreznin*, Edith Griehman
Elmhurst Hospital Center and the Mt. Sinai School
of Medicine, New York, N.Y.
The study was a reatrospective analysis of all SLE
patients having s renal biopsy revealing type IV
LN and having a minimum of 6 month followup.
Patients were subdivided into 2 groups whether or
not they received IVC (n7) or not (n8). IVC wee
administered at a dose of 0.75gm/m2 every 1—3
months. After 6 doses total therapy was stopped
if no evidence of active renal disease was present.
Both groups received steroids (5) daily for 6
weeks post biopsy followed by gradual tapering to
alternate day predniaone, 40—20mg. Patients with
thrombocytopenia and creatinine > 2.5mg also
received IV methylprednieone 500—1000mg/day for 3
days.
(Creet)s (Creet)e (Creat) 24h 24h
initial 6 moe final (protein)(P)u
initial 6moe
IVC 2.35 1.56 1.44 5.3 2.1
NO IVC 1.28 1.84 4.5 4.7 2.5
2 in the No IVC group progressed to ESRD. There
were no deaths in either group. Mean followup:
IVC group — 22 months, and 51 months = no IVC
group. Herpes zoster and leucopenie were not
observed following IVC therapy. Serum albumin
rose similarly in both groups.
In conclusion this analysis indicates that IVC
appears to be superior to S alone in halting
progressive azotemia from type IV LN with dosages
that result in minimal acute aide effer IVC
does not seem to reduce proteinuria ss txicantly
more than S therapy. IVC may be used effectively
without requiring dosages that induce leukopenia.
ISOLATED "AMA—NEGATIVE" LUPUS NEPHROPATHY TN
YOUNG CHILDREN———REPORT OF THREE CASES.
IL Hnriquez*, A. Kalia, S. Rajaraman, BH Brouhard
and LB Travis. The University of Texas Medical
Branch. The Department of Pediatrics, Division
of Diabetes end Nephrology, and The Department
of Pathology, Galveston. Texas.
The clinical end hietopathological diagnosis
of Systemic Lupus Erythematosue (SLE) is made by
fulfilling the revised criteria of the American
Rheumatism Association (ARA) and the World
Heelth Organization (WHO), respectively. We
report three children (ages 1—10/12,2, end 4—6/12
years) wbo presented with steroid—resistent
nephrotic syndrome (NS), normal renal function,
negative antinuclear antibody (AMA) and normal
serum C3 and C4. The renal histopethology
demonstrated predominance of immunofluoreacent
deposits of IgG, C3, C4 and Ciq in the mesangium.
By electron microscopy there were mesangial
dense deposits but none of the glomeruli showed
endothelial tubuloreticular inclusions. All
three pstients have had a sustained remission
(6, 11 and 17 months) of the MS after adding
cyclophosphamide (CY) and azathioprine (1 mg/Kg
per day of each) to the prednisone regimen. All
the patients received a total of 6 months of CY
treetment. During follow—up periods of 16, 21
and 24 months, none of the patients have shown
extrerenel clinical findings and laboratory
evidence of SLE end their renal function remain
normal. Whether these cases represent a form of
isolated, "AMA—negative" lupus nephropathy or
another immunologicaly mediated renal disease
not related to SLE is not clear.
A PROSPECTIVECOHORTSTUDY OF 70 PATIENTSWITh
ANTI-NEUTROPHILCYTOPLASMIC AUTOANFIBODY
(ANCA)-ASSOCIATED GLOMERULONEPHRITIS (UN). .RQngI4
LEaik, SL Hogan', J.Charles Jennette end the NC Olomersilar
Disease Collaborative Network. 5th. of Med. UNC, Chapel 11111, NC
We have prospectively followed 70 patients with ANCA.aaaoclated
necrotialng sad crescentic ON in an opea eohort trial. Six patients
died within days of diagnosis, 4 from massive pulmonary hensorrhage
5 were not treated, 4 of whom had advanced glomerular aclerosia.
The remaining 59 patients were treated with either eortieoateroida
(n= 14), Medrol and IV cytoxan (n= 15), or Medrol and oral cytoxam
(n=29). There were no differences between groups with regard to
entry parameters including: age, sex, crestinine (mean 5.6 +/.4
mg/dl), nor a panel of other biochemical or hematologic tests. There
were no differences in renal biopsy findings including chronicity,
activity, and tubular interstitial disease scores, nor the percent of
crescents or the degree of necrosis. In these 70 patients in addition to
GN, 56% had pulmonary involvement 20% pulmonary and sinus
disease, 20% other msjor organ system injury, and 25% had renal.
limited disease. The onset of illness was marked by seasonal variation
with a greater incidence in winter (P<0.05) and s decrease in summer
(p<O.05). A flu-like prodrome was common. Am overlap in clinical
disease was observed when patients were analyzed by ANCA
specificity (ie.,C-ANCA vs. myeloperoxidase (MPO).ANCA).
At 22 months of mean follow up there were no differences in patient
or renal survival when the rensl.limited group was compared to the
entire population. There was a 78% renal and patient survival in the
treatment groups. IV cytoxan was equally efficacious as oral eytoxaa.
We do not have sufficient data to be sure that corticosteroida therapy
performed as well as cytoxan. Serial monitoring of ANCA by ELISA
resulted in the disappearance of ANCA during disease remission in
some patients, while in others there was no diminution of ANCA titer
despite clinical quiescence of disease.
ANCA-associsted ON presents with diverse clinical features and
with seasonal variation. Pulmonary hemorrhage and advanced renal
disease are responsible for early patient or renal loss, whereas
longterm outcome is favorable with oral or IV cytoxsn.
PRIMARY PERITONITIB IN IDIOPATHIC NEPItROTIC BYN-
DRONE (HS) PATIENTS (PTS). Rafeel Conzalez*,
Deepak Rajpoot*, Andrew Pomrantz*, and MsirTejani.
Children's Medical Center of Brooklyn, BUNT-Health
Science Center at Brooklyn, New York.
We reviewed the records of 76 idiopathic MS pta
continuously followed at our institution to deter-
mine the frequency of primary peritonitis. Focal
segmental glomerulosclerosia (FSGS) accounted for
377. (28/76), minimal change nephrotic syndrome
(MGNS) 32t (24/76), 1gM nephropethy lit and mum-
brano proliferative glomerulonephritia it of the
cases. The mean follow up extends over 4 years.
Results: There were 20 episodes of peritonitis in
12 of 76 pta. Five MOMS pta had 7 episodes compared
to 13 episodes in 7 FSGS pts (pItS). Gram positive
bacteria accounted for all the episodes in MCNS pta
whereas only 311 of episodes in P505 were due to
gram positive organisms. We compared the mean serum
albumin, cholesterol, end proteinuria at onset of
peritonitis in the 12 pts who developed peritonitis
with the highest values of the same perameters seen
in the 64 pts who did not develop peritonitia.
Pta with Pta without
Peritonitis Peritonitis
Mean S. alb. 1.32 0.40 2.11 0.91 p<.O05
Mean S. chol. 595.6±227.3 430.3±179.6 p<.Ol
Prot.uria/24hrs 11.34±8.15 6.22 7.42 p<.Ots
# relapses 6.42 3.85 3.75 3.96 p<.04
Conclusion: Primary peritonitis occurs at a rate
of 1St in pta with ItS, and its frequency is uncor-
related with histological lesion hut correlates
with proteinurin, hypoalbuminimia and hyper-
choleaterolemia as well as the frequency of re-
lapses.
RENAL SODIUM AND WATER HANCI ING IN HYPOTHYROID
PATIEN1S: THE RCIE OF RENAL INSUFFICIENCY. .
Harrow*. C.B. Pasque*, M. Rodriguez, and M.
Allon. Dept. of Med., Univ. of Okla. Health
Sciences Ctr. and VANC, Okla. City, CI<.
The mechanism responsible for renal
tubular abnormalities in sodium and water
excretion in hypothyroid patients is poorly
understood. To evaluate the possible contribution
of the reduced GFR in hypothyroidism to these
abnormal ities, tubular function in hypothyroid
patients was compared with that in patients with
chronic renal failure (CRF) and in normal
subjects. The lithium clearance method and oral
water loading were used to evaluate parmneters of
tubular sodium and water handling, respectively.
The hypothyroid and CRF patients were selected to
have similar reductions in GFR (68.3±7.7 vs
65.0±9.1 urt/min). As compared to the normal
subjects, the hypothyroid and RF patients had a
similar decrease in fractional proximal sodium
reabsorption (1—FE (64.1±4.6 vs 63.4±2.4%).
Maximal urinary volume (10.3±0.9 vs 10.2±1.4
mL/min) and free water clearance were similarly
reduced In the hypothyroid patients and CRF
patients. For all subjects studied, proximal
sodium reabsorption and maximal urinary volume
were directly correlated with the GFR, and distal
nephron sodium reabsorption (FE1 4FEua) was
proportionate to delivery of so'um lrom the
proximal tubule (FELi). The results suggest that
the abnormalities in tubular sodium and water
handling in hypothyroid patients are comparableto those present in other patients with a similar
degree of renal insufficiency. Thus, the tubular
abnormalities in hypothyroidism may be a
consequence of the associated decrease in GFR.
GLOMERULOCYSTIC KIDNEY DISEASE
-A CASE REPORT OF A 59 YEAR-OLD-MAN-
Osamu Hashimoto, Kazo Kaizu, Akihiko
Takeuchi, Norikuni KomineKohei Uriu and
Sumiya Eto, (Intr.by R.J.Glassock)
Univ.of Occupational and Environmental
Health, Kitakyushu, Japan
Glomerulocystic kidney(GCK) is an uncom-
mon renal cystic disease which is mor—
phologically characterized by dilatation
of Bowman's space. About 40 cases of GCK
are reported and most cases occur in in-
fants or small children except for 4
cases,e.g.three men aged 27,29 and 32
and a 20 years old woman. We experienced
also a case ot 59—year—old marl. He had
been treated for hypertension for ten
years and was admitted to our hospital as
a case of end—stage renal failure in
February 1989. Sonographically the kidney
was large and inhomogeneously hyperechoic
containing multiple cysts. MRI revealed
low intensity of renal cortex by T1WI and
numerous cysts in renal cortex by T2I.
Renal biopsy revealed that almost all
glomeruli demonstrated various degrees of
dilatation of Bowman's capsule forming
glomerular cysts and interstitial
fibrosis and tubular atorophy were
advanced. He had no extra—renal abnor-
malities and no family history of renal
disease,but he was accompanied by IgG
monoclonal cryoglobulinemia and
hypocomplementemia. To our knowledge,our
patient is the eldest case of GCK,which
may clarify the natural course and prog-
nosis of GCK.
DEVELOPMENT OF END-STAGE RENAL DISEASE (ESRD) IS
COMMON IN CHILDREN WITH IGA NEPHROPATHY (IGAN) AND
FOCAL GLOMERULOSCLEROSIS (FGS). Ronald J. Hogg,
Robert J. Wyatt, J. Craig Argyle, Daniel Savino,
Fred G. Silva, Southwest Pediatric Nephrology Study
Group (SPNSG), Dallas, TX.
Optimal treatment for patients (pts) with IgAN
has not yet been developed. However, it is
important to identify which pts with this disorder
are at greatest risk for progression. The SPNSG
has reported that ESRD occurs more frequently in
pts who have evidence of glomerular (G) prolife-
ration or sclerosis. However, this earlier study
did not distinguish between acute (proliferation!
hypercellularity) and chronic (sclerosis) G
lesions. In the present study, we have compared
acute and chronic G lesions in 80 pts followed for
4 years from presentation. 27 of the pts had
sclerosis in one or more G; 24 of them had 2 years
follow-up from the time of their diagnostic renal
biopsy (RBx). ESRD developed in 11/24 pts (46%).
When pts with sclerotic lesions affecting 20% or
more G were analyzed, we found that 9/11 pts (82%)
progressed to ESRD after a mean follow-up of 5.4
years from presentation. GFR was >80 ml/min/1.73m2
in 8/9 pts at the time of RBx. In contrast, ESRD
has not developed in any of 31 pts who had G
prol iferation/hypercellularity without sclerosis.
In 91 pts with follow-up <4 years, 27 had
evidence of FGS; involvement was noted in >20% G in
14 of these pts. Their follow-up ranged from 0-2.5
years (mean 0.91 years); none of these pts has
progressed to ESRD. From our data, we conclude
that children with IgAN and FGS are at increased
risk for ESRD and that this risk is marked when G
involvement is 20%. This group of pts constitutes
a high priority for future clinical trials.
INCIDENCE AND OUTCOME OF FOCAL SEGMENTAL GLOMERULO-
SCLEROSIS (Fs) WITH IDIOPATHIC NEPHROTIC SYNDROME
(Ns) IN BLACK (s) AND HISPANIC (H) CHILDREN (GB).
Elizabeth Ingulli* and Ainir Tejani. Children's
Medical Center of Brooklyn, SUNY-Health Science
Center at Brooklyn, New York.
The national pediatric registry reports that B
and H ch account for a disproportionate number of
transplants done for FS (377,) compared to 23% done
overall. Over the years (yrs) 1974-89, 57/177 (327,)
ch with NS at our institution were found to have
PS. The mean (m) age at NS was 7.3 yrs. The m
follow up (fu) was 8.25 yrs. FS was observed at the
onset of NS in 29 pta, primary FS (FF8). In 28 pta
FS evolved from minimal change, secondary PS (SFS).
All pta received steroids, 847, cyclophosphamide,
407, pulse methyl prednisolone and 35% cyclosporine.
Results: SFS pta were younger at NS (4.4 vs 10.1
yrs p<.OO1) and had a lower serum (5) creatinine
(cr) (0.59 vs O.96mg/dl p<.OOl) than PFS pta, how-
ever, the m age at FS (9.3 vs 10.1 yrs) and time to
ESRD after FS ( 2.8 vs 2.1 yrs) were similar.
22/29 PFS pta and 20/28 SFS pta progressed to ESRD
(pNS). Pta with a S cr >0.7mg/dI at FS reached
ESRD within 2 yrs regardless of type (p<.02). SFS
pta with a S albumin <l.5gm/dl (p<.Ol), S choles-
terol >35Omg/dl (p<.05) or S cr >0.7mg/di (p<.Ol)
at MS progressed to ESRD within 6 yr8. Life table
analysis revealed that 95% of B and H ch will
reach ESRD within 6 yrs after FS. Finally, we re-
viewed 13 white (w) MS pts with FS during 1974-89.
Their m age at NS, m fu, and therapy was similar
to our B and H pta, however more B and Hch reached
ESRD (787,) than W (33%) p<.Ol. Conclusion: (I) B
and H children have a high incidence of FS and
once FS is diagnosed the time to ESRD is fixed (2)
Prognosis of FS in B and H children is grim.
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T0s SIGNIFLCANCE OF URINARY ENZYMES (LAP,
r-GTP,ALP,NAG) AS THE PARAMETERS OF THE
TUBULAR DISORDER IN THE RAT KIDNEY. Kazo
Kaizu, Kohei Urju, Emiko Morita, Sumiya
Eto. (intr.by R.J.Glassock) .Kidney center,
Dep.of med. Univ of Occup. & Enviro.
Health, Kitakyushu, APAN
The aim of this study was to exmine
whether urinary enzymes (LAP;leucine amino-
peptidase, r—GTP; r—Glutamyl transpeptidase
NAG;N—acetyl——D—glucosaminidase) are
useful or not as the parameters of tubular
damages in rats. The Ocute tubular
necrosis was produced by cis-platinum
injections(5mg/kg i.p.) into rats.
Aliquots of 24 hour urine collections at
4'C were used. LAP,r-GTP,ALP, and NAG were
measured by Puppy, Orlowski, PNPP and MCP-
NAG methods. The enzyme histochemical
methods was used in order to determine the
localizations of the enzymes in the kidney
tissue. Acute tubular necrosis was ob-
served mainly in the outer medulla. The
amounts of all enzymes except NAG markedly
increased. The NAG excretion pattern was
different from other enzymes. In the nor-
mal kidney, both r-GTP and ALP activities
were observed in proximal tubules of both
cortex and Outer medulla, but NAG only in
contex. In the damaged kidney, both r-GTP
and ALP had markedly decreased only in the
outer medulla, but the enzymes in cortex
did not change. These results suggest:
urinary enzymes are useful parameters of
the tubular damage. The increase in en-
zymes indicates the damaged tubular sites.
INCREASED TYPE IV COLLAGEN IN SERUM AND
URINE OF PATIENTS WITH GLOMERULONEPHEITIS
Frieder Keller*, Yang L. Ser*, Detlef
Schuppan* (intr. by Terry B. Strom)
Klinikuiu Steglitz, Medizinische Klinik
Berlin—West, FRG.
Type IV collagen is a major component
of glomerular basement membrane. The
carboxy—terminal fragment of type IV
collagen (Nd) was determined in serum(normal 6 + 3 ng/ml) and urine (normalbelow 1.5 ng/ml) of 200 kidney patients
by a specific radioimmunoassay. NC1 con-
centrations in patients with bioptically
affirmed active glomerulonephritis (n =
24), acute interstitial nephritis (n = 8),
various chronic renal diseases (n = 73),
patients immediately after kidney trans-
plantation (n = 8), and kidney transplant
outpatients (n = 44) were investigated
and compared to normal controls (n = 30).
Patients with active glomerulonephritis
displayed the highest Nd-values in serum
(14 + 9.6 ng/ml) and in urine (4 + 2 ng/
ml). Elevated NC1 concentrations on day 2
after kidney transplantation (18 + 14 ng/
ml) decreased to normal within 7 ays
(7.2 + 1.8 ng/ml). Deterioration of renal
function in various diseases and reject-
ion episodes in kidney transplants were
not associated with NC1 elevations. We
conclude that serum Nd may be a useful
parameter to distinguish active glomeru-
lar lesions from other pathological
states of the kidneys.
ACANTHOCYTURIA - A CHARACTERISTIC MARKER IN ThE
DIAGNOSIS OF GLOMERULAR HEMATURIA. Hans KShier.
Eveline Wandel, Hubert Dumann (Intr. by E.J. F.instsin). let
Dept. of mt. MedicIne, University of Malnz, FRG.
Fairley and Birch have suggested, that if more than 80 S
of dysmorphlc erythrocytea are present In urine specImen,
glomerular hematurle has to be assumed. Others have
claImed, that even a low percentage of 20 % of dysmorphlc
erythrocytes should be diagnostIc for giomeruiar bleeding. In
our and in other hands a percentage of> 80 S of dysmoiphic
erythrocytes Is a rare finding, thus llmftlng the practicabilIty of
this method. In a former study we therefore have classified the
dIfferent kInds of 'dysmorphlc erythrocyt.V and have found,
that the diagnostIc relevance of the different dysmorphlc cells
Is not uniform. However, in all cases with more than 2 5 of
'acanthocytes', I.e. forms with veslcle-shapd protuslone,
glomerular hematurla was present In contrast to other dysmcr-
phIc cells acanthocytes were not Induced by changes In as.
molality, diuretics and various other effects.
In a prospectIve blind study we Inv.stigat.d the value of
an acanthocyturia > 2% as a dIagnostIc marker tar glomerular
bleeding. In 82 of 105 patIents with bIopsy proven glomerulo-
nephritis acanthocyturla > 2 5 was found (x 12.1±8.4%),
which was evaluated by phase-contrast microscopy. In con-
trast In none of 12 patIents with the histologicsl diagnosis of
Interstitial nephrltls acanthocytes were seen (speciflty 1005,
sensitivIty 71 5). In 100 patIents with hemattula caused by dif-
ferent nonglomerular dIseases of the kidney, inter or bladder,
no bIopsIes were performed. None of these patients showed
evidence of ecanthocyturla.
The present study clearly shows, that more than 2 5 of
acanthocytes In the urine strongly suggests glomeruiar
hematurla. Evaluating 'acanthocyturla', I.e. one single charac-
teristIc form of dysmorphic erythrocytee, showed to be a more
specific and simpler method to detect glomerular hematurla
compared to the conventional evaluation of the different types
of dysmorphlc erythrocytes.
CIRCADIAN VARIABILITY IN SIZE—DEPENDENT RESTRICTION OF
GLOMERULAR TRANSPORT OF NEUTRAL DEXTRANS. M.G.
Koopman. G.C.M. Koomen, R.T. Kredlet, F.J. Hoek, L. Arlsz,
tr. by L.W. Statius van Epa. AcademIc Medical Center,
Amsterdam. The Netherlands.
Normal individuals and patients with gicmerulopathlea
have a circadian rhythm for urinary excretIon of serumpro—
teins. Its amplitude (A. I.e. maxisum — minlaum) Increases with
the size Of the protein. To determine whether this is due
to circadlan variability in size—dependent restriction of gb—
meruiar transport we studied in 6 normal individuals and 7
patients (GFR: 40—105 mI/mm; protelnuria 9.0—14.6 g/24 hr)
during 28 hrs circadian variatIons In clearance (C) of
neutral dextrans (DEX). SImultaneously, C of proteins (P)
and of Inulin (IN) were measured. Urine and blood were
sampled every 3 hrs. in normals CDEX between 30 and 55 A
showed a circadian rhythm with a maxImum In daytIme. This
rhythm was 'in phase" with the rhythm for CIN and also had
a sImilar relative amplitude (AIM I.e. A as S of mean C): CIN:
32%; CDEX (43 A): 27%; CDEX (55 A): 29%. This means, that
CDEX/CIN is constant over the 24 hr. In patients, above 43
A the AIM of the CDEX rhythm was higher than of the C
rhythm (p c 0.01) and increased with the molecular radius
of DEX: CIN: 33%; CDEX (43 A): 47%; CDEX (55 A): 60%;
CDEX (66 A): 76%; CDEX (75 A): 93%. Thus, CDEX/CIN is
higher in daytIme than during the night with the largest dif-
ference for the largest DEX. Although the A/M of the
rhythms for Cp also Increased with the radiUe, they were
higher than the A/M for CDEX of sImIlar size (p c 0.01).
In conclusion, in the patients size—dependent restriction
shows circadlan variability, superImposed on the GFR
rhythm,that is more pronounced the larger the DEX molecu-
les. The higher A/U for Cp compared with CDEX of sImilar
size may be due to differences between P and DEX In mole-
cular charge and structure. Also additional rhythmlclty in
tubular reabsorption of P is possible.
AOJTE RENAL FAILURE [liE TO CIPROFLOXACIN. LL.
Lps! K.W. Min*, and M. Allon. Depts. of Med.
and Pathology, Univ. of l a. Health Sc Ctr.
and VA Med. Ctr., Oki a. City, Okl a.
Ciprofloxacin is a newly released oral
antibiotic with broad—spectrum microbial
coverage. Preliminary studies have reported
nephrotoxlclty in fever than 1% of patients
receiving this drug. We report the development
of acute renal failure (nonoliguric in two cases,
and oliguric in one) in three patients within a
f days of institution of ciprofloxacin therapy.
Allergic interstitial nephritis was suspected in
one patient by the presence of fever and
eosinophilla, and In a second patient by the
eruption of of erythena snultiforme. Renal biopsy
in one patient revealed diffuse interstitial
lymphocytic infiltration, consistent with drug—
Induced acute interstitial nephritis. Renal
function improved in all three patients within a
fey days of discontinuation of ciprofloxacin
therapy. Including the present study, a total of
ten cases of ciprofloxacin—induced acute renal
failure have been reported. All but one have
been nonol iguric. No particular sex or age
predilection for this complication has been
noted. Features suggestive of allergic
interstitial nephritis such as fever, skin rash,
and eosinophiluria have been present in most
cases. Renal biopsy obtained in three cases have
revealed acute interstitial nephritis in two, and
acute tubular necrosis in one. Acute renal
failure is a potential complication of
ciprofloxacin therapy, and renal function should
be monitored in patients receiving this
antibiotic.
DIABETIC NEPHROPAThY EI}CiJr HYPERGLYCEMIA.
Macrae. Monica Beyer, Anthony Nicastri, C.K.
Chen, Eli A. Friedman. State University of New
York Health Sciences Center at Brooclyn, Dept. of
Medicine and Pathology, Brooklyn, New York.
Three cases are presented where biopsy
proven diabetic nephropathy was found in
nephrotic patients with no prior history of
diabetes. One patient presented with advanced
retinopathy and ESRD, another with retinopathy
and mild renal insufficiency, and the third with
mild renal insufficiency alcne. In each case,
biopsy showed diffuse and ncdular glcrnerlJlo—
sclerosis with no evidence of kappa or laitxla
light chains. The patients had norral fasting
serun glucose values and tw had nonsal oral
glucose tolerance tests. Twenty—three similar
cases in the literature were reviewed and in most,
sane evidence of diabetes or hyperglycemia was
found. Five oases remained where there was no
evidence of hyperglycemia at any time. The
cases reviewed included a disproportionate
ntnnber of men (65%) and blacks (L12%). It is
concluded that diabetic nephropathy may exist
in the absence of detectable hyperglycemia
in a anall nusber of extraordinarily susceptible
individuals. Men and blacks appear to be at
increased risk.
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ABNORMAL TUBULAR HANDLING OF URIC ACID (UA) IN
PATIENTS (PTS) WITH INTRACRANIAL (IC) LESIONS. J.
Maesaka. J.Venkatesan*, A.Dreisbach, R.Decker*, J.
Piccione*. Long Island Jewish Med. Ctr. and Albert
Einstein Coil. Med., New Hyde Park, NY.
We performed renal clearance studies in pta
with IC diseases to extend our previous observa-
tion that there is a high correlation between ab-
normal tubular UA transport and IC lesions in AIDS.
We selected 14 consecutive pta with IC diseases
seen in the dept. of neurosurgery and excluded all
pts receiving saline or mannitol infusions and pts
with AIDS. Six had brain tumor, 5 IC hemorrhage,
2 seizure disorder, and 1 cortical infarct. Nine
pts were studied in the post—operative period, 5
had surgery for brain tumor and 4 for IC hemor-
rhage.
The following mean SEM results were obtained
fractional excretion (FE) of UA, 16.5 1.6%
(range 8.93—30.9%) and FE Na, 0.76 0.16%. Serum
Na was 138.4 0.92 mEq/L, UA 3.51 0.35 mg/dl
and creatinine 0.83 0.07 mg/dl. Five pta had
serum UA <3 mg/dl, 10 had elevated PEUA 10%.
Three pts had elevated FE phosphate >20%. Twenty
four hr urine UA excretions were normal to ele-
vated in the 8 pts studied. None of the medica-
tions could account for the tubular transport
abnormalities, including dexamethasone and
salicylatea.
We conclude that abnormal tubular transport of
UA is common in pta with IC lesions of various
etiologies. This defect might also include Na
and other aolutes as part of the syndrome of
cerebral salt wasting and appears unrelated to
SIADH.
ABNORMAL LITHIUM CLEA1WCE INDUCED IN RATS BY
PLASMA OF PATIENTS (PTS) WITH INTRACRANIAL (IC)
LESIONS. J.Maesaka, J.Venkatesan,* J.Picclone,*
R.Decker*. Long Island Jewish Med. Ctr. and
Albert Einstein Coll. of Med., New Hyde Park, NY.
We performed renal clearances in rats to test
our hypothesis that a circulating factor(s) is re-
sponsible for the tubular transport abnormality we
report in pts with IC lesions in a separate ab-
stract at these meetings. Plasma (0.5 ml i.p. and
2.0 ml infused) from normal controls (Gp I) and
pta with IC lesions (Gp II) was administered to
rats. Lithium (Li) was infused to attain blood Li
levels lmmol/L. Infusion rates and replacement
of surgical fluid losses were minimized to prevent
volume expansion. The following mean SEM data
were obtained:
V Fractional Excretion (FE)(%)
ul/min Li Na K
Op I n5 3.55 19.8 0.30 9.55
(SEN) (0.23) (2.7) (0.07) (1.09)
Op II n=6 5.63* 42.0* 0.77 11.1
(SEN) (0.87) (7.5) (0.34) (2.1)
*Significantly different from control values.
The plasma from 4 of 5 Op II pta with elevated
FE urate induced increased FELi in the rat and 1
with normal FE urate had normal FELi. The mean
FEK of the 4 GP II pta with elevated FELl was
higher than OP I pta. p .001. These data sug-
gest that the plasma from Gp II pts appears to
contain a factor(s) that alters transport along
the proximal nephron. The higher FELi suggests
increased distal supply of Na to increase FEK
and V. This factor(s) may play a role in the
cerebral salt wasting syndrome.
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GLOMERULAR DISEASES ASSOCIATED WITH CHRONIC
LYMPHOCYTIC LEUKEMIA (CLL). B. Moulin, P. Ronco, B.
Mougenot, C. Mlchel, J.P. Fillastre', F. Mignon'(intr. by
T. Anagnostopoulos). Dpts Nephrology, HôpitaI Tenon, Paris
and CHU Rouen*, France.
Diverse types of glomerular lesions associated with CLL
have been documented in scattered reports. Polymorphism of
glomerular lesions suggest the diversity of the
pathophysiotogical mechanisms.
We report 10 cases of this association. They were 6 men
and 4 women, aged 61 years (41-81). In 5 patients, both
diseases were diagnosed simultaneously, and In the other five
CLL developed from 1 to 8 years before glomerulopathy was
discovered. Seven presented with the nephrotic syndrome (NS)
with progressive renal impairment (Pcr.: 140-450 jimoles/l),
2 had an isolated proteinuria and I hematuris with a moderate
renal insufficiency. In six patients, a dysglobulinemia was
identified (3 mixed cryoglobulinemla, 3 monoclonal
gammopathy). In 5 cases, renal biopsy showed
membranoproliferative glomerulonephrltis with subendothellal
deposits. In other cases, the histological features were : focal
crescentic glomerulopathy (1). focal glomerulosclerosis (2),
mesangial hypertrophy (1) and one membranous nephropathy
with exclusive deposits of lgG and Kappa light chain without
circulating monoclorial component. Electronic microscopy
performed in this latter case revealed organized microtubular
deposits. After treatment with cytotoxic agents in 7 patients,
we found a close parallelism between the control of leukemia
and the remission of the NS and the improvement of renal
function.
It appears that association of NS and CLI is probably not
fortuitous for a variety of reasons, including the frequency of
dysgiobulinemia with all the features attached to this
underlying condition.
Therapy of CLL with cytotoxic drugs may be effective on
the glomerulsr diseases.
PREVENTION OF RADIOCONTRAST—MEDIA—INDUCED (CM) NEPHROTOXI—
CITY BY THE CALCIUM ANTAGONIST (CA) NITRENDIPINE: A PROS-
PECTIVE RANDOMIZED CLINICAL TRIAL. 1.—H. Netm.aver, W. 2un-
ge' A. KUfnCr*, A. Wanning' (intr. by 1. Strom), Dept. of
Nephrology, Free UniversIty. 1000 Berlin 45, FRG.
Despite the development of new nonionic low—osmolality
contrast media, nephrotoxictty of intravascular radiopaque
CM remains a severe clinical problem, particularly in pa-
tients with risk factors. Widely accepted mechanisms of
CM—induced nephrotuxicity are disturbances of renal micro—
circulation due to prolonged intrarenal vasuconstriction
and direct damage to glomerular and tubular cells, CA have
been proven experimentally and clinically to ameliorate
isehesnic and tosic renal Injury. In the present prospec-
tively randomized and double—blind clinical trial, we in-
vestigated a total of 35 patients after intravascular CM—
application to determine the effects of a three—day treat-
ment with the CA nitrendipine (20mg/day per us, starting 1
day before s—ray, n—l6) on renal function by comparing
findings to those in placebo—treated controls (n—19). De-
spite significantly more compromised baseline renal func-
tion in the Investigational group, prophylactic application
of nitrendipine preserved the glomerular filtration rate,
whereas controls showed a significant 27% (62±19 vs 82±10
ml/min) GFR drop on day 2 after contrast injection (p1
0.01). Moreover, the increased urinary excretion of three
different renal enzymes ('y-.GT, AAP. and 8—MG) as well
as protein was significantly (+20± 11 vs +51± 13%, p0.05)
ameliorated by nitrendipine. The data confirm our previous
findings in kidney transplant patients indicating the value
of prophylactic and/or therapeutic application of CA in
preventing ischemic or toxic renal injury. Besides positive
effects on renal hemodynamics, they may also act cytopro—
tectively by inhibiting intracellular calcium overload and
thus improving mitochondrial respiration. As demonstrated
by otheru, the alleged non—oephrotonicity of the newer non—
ionic, low—osmolality CM is not absolutely undisputed.
EVALUATION OF NEPHROTOXICITY BY SEQUENTIAL BIOPSIES IN
38 CHILDREN WITH IDIOPATHIC NEPHROSIS (IN) TREATED WITH
CYCI.OSPORINE-A ICSA). Patrick Niaudet. Michel Broy.r
and Renee Habib (Intr. by TakTii(ignostopouloa). Ho-
pita) Netter - Enfants Malades, Paris, France,
A prospective study was conducted in order to
assess both the efficacy end the eventual n.phrotoxi-
city of CIA in children with IN treated with this drug
at a starting dose of 6 mg/kg BW/d. Thirty eight pa-
tients (pta), 9 girls end 29 boys, aged 1.4 to 12.3
yenrs at onset of the disease were entered into the
study. Thirty three pta were steroid dependent (SD)
with 2 to 29 relapses and 5 were steroid resistant
(SRI. The duration of the disease before CSA therapy
varied from 0.3 to 13.9 years. All pts had at lea.t 2
biopsies, one before initiation of CSA. the second 2 to
19 months after and 12 pta had a third biopsy after t7
to 38 months. Initial biopsy showed minimal change
disease (MCD) in 31 pta (28 SO, 3SR), diffuse inesangiel
proliferation (OMP) in 2 SD pta and focal and segmental
glomerulnr sclerosis (FSGS) in S pts (3 SD, 2 SR). CSA
was efficient in 31 SD and 2 SR (28 MCD, 2 DMP, 3
FSGS). The lesions observed on the second biopsy were
classified as follows : Grade 0 included 15 pta. all
SD, with no modification of the renal perenchyma. Grade
I was diegnosed in it pta (10 SD, 1 SR) who showed
scattered atrophic tubules, grade II in 7 pta tall SD)
with several foci of etrophic tubules within stripes of
interstitial fibrosis end grade III in S pts (1 SD, 4
SR) in whom confluent areas of interstitial fibrosis
with atrophic or collapsed tubules were observed. On
third biopsy, there was an extension of tubulo-inter-
stitiel lesions in S pts. 3 progressing from grade II
to grade III. Impairment of renal function, as assessed
by creatinine clearance, occurred in 1 SR pt, whereas
renal function remained normal in 7 pta with grade III
lesions. There was no correlation between histological
findings and CSA trough levels.
In conclusion. CSA was effective in IN, mainly in
SD pta in whom it prevented relapses. However, it
induced tubulo-interstitiel lesions in 4 Out of 5 SR
pta efter 2 to 12 months of CSA and in only 4 out of 33
SD pta after 12 to 33 months of CSA. These lesions were
most often not detectable by evaluation of renal func-
tion.
SODIUM AND WATER E)CRETICN IN NEFHROTIC PATIENTS;
EFFECTS OF OIAII3ES IN RENPL HEMODYNAMICS.
gjqize. N. Rodriguez, and N. Allon. Dept. of
Med., Univ. of Okla. HSC and VANC. OKC, OK.
Both head—out water lirinersion and albumin
infusion enhance natriuresis and diuresis in
nephrotic patients. These maneuvers produce both
plasma volume expansion (PIE), as well as changes
in renal hmnodynamics. To evaluate the effects of
acute changes in RPF nd GFR on renal solute and
water handling, in the absence of PIE. clearance
experiments were perfonned in eitt, non—diabetic
nephrotic patients. The subjects were studied
first following the aóuinistratlon of captopril(CAP), a maneuver that increased RPF without a
significant change in GFR, and a second time
after receiving combined therapy with CAP and
Ibuprofen (IBU), a maneuver that decreased GFR
without a significant change in RPF. Following
CAP therapy, despite the Increase in RPF, there
was no significant change in proximal sodium
reabsorption (as estimated from fractional
lithium reabsorption), urine volume, or urine
osmol al ity. In contrast, the decrease In GFR
observed after CAP + IBU was associated with a2 increase in proximal fractional sodium
reabsorption, a 55% decrease in FEwa a 56%
decrease in urine volume, and a 4* increase in
UDem• The changes in these parneters of tubularfunction were proportionate to the changes in
GFR. These observations suggest that, in the
absence of PIE, an increase in RPF does not
increase sodium or water ecretlon by the
nephrotic kidney. The patients can, however,
appropriately adjust the tubular handl ing of salt
and water in response to an acute decrease in GFR
and filtered solute load.
INCREASED SERUM IgA LEVELS IN IgA NEPHROPATHY
ARE DUE TO MONOMERIC IgAl. Jeffrey H. Peterman*,
Katharine A. Kirk*, Susan Jackson*, Bruce A. Julian,
University of Alabama, Birmingham, AL
The molecular form and origin of the pathogenetic IgA in IgA
nephropathy (IgAN) remains controversial. Systemic IgA from
the bone marrow is primarily monomeric with an IgAl:IgA2 ratio
of 85:15; secretory IgA from the mucosa is mostly polymeric and
60% IgAl. We measured serum levels of the two IgA subclasses
and the proportion of monomeric and polymeric (p) forms in
IgAN patients with normal renal function (nI RF) (serum
creatinine (SCr) < 1.5 mgfdl) [group 1], IgAN patients with
chronic renal insufficiency (CRF) (SCr 2.9 0.4 mg/dl, mean
SEM) [group 21, and normal controls. Each group had 10 white
males. We developed an ELISA for total IgAl and IgA2 and the
proportion containing J chain (polymeric forms). In both patient
groups total IgA1 levels were increased, whereas total IgA2
levels were normal. Serum pIgAl levels in both groups did not
differ from controls, but the level was greater in group 2 than in
group 1. The mean serum pIgA2 level in group 2 did not differ
from the controls, but was increased compared to group 1.
Group Total IgAl Total IgA2 pigAl pIgA2(nJml) (mg/mi) 4tg/ml) (lwJml)
1 IgAN-nl RF 2.1±0.3* 0.46±0.07 111±11 31±3
2 I8AN-CRF 2.6±0.4* 0.51±0.10 227±52# 45±5#
3 Control 1.4+0.1 0.49±0.08 162±fl 58±10
Geometric mean± asymptotic standard error
*p<O.O5cotogroup3; #p<O.O5comparedtogroupl
The increased serum IgA levels in IgAN patients were due
exclusively to increased levels of IgAl. In IgAN patients with
normal renal function, the increased mean IgA1 level was
restricted to the monomeric form; patients with progressive
dlsease may develop increased levels of pIgAl. The increased
serum IgA1 levels may reflect reduced catabolism of IgAl or
oversecretion of IgA by IgA-producing cells in the bone marrow.
IgAN appears to arise from a disorder of the systemic IgA
compartment rather than the secretory IgA compartment.
MASSIVE PROTEINURIA (MP)wITHOUT HYPOALBUMINEMIA:
CLINICAL CHARACTERISTS AND RESPONSE TO ANGIOTEN-
SIN-CONVERTING ENZYME INHIBITION (AcEI).
M.Praga*. A.Andres*, J.M.Morales*, J.C.Romero,
J.L.Rodicio*. Hospital 12 de Octubre. Madrid,
Spain.
There are many patients with NP that do not deve-
lop hypoalbuminemia (HA). We have studied the
characteristic' of such patients and those with HA
and the antiproteinuric response to captopril, an
ACEI. We selected 35 patients with persistent MP
(>5 g124 h) and serum albumin >35 g/L (Group I—
19 patients) or < 30 gIL (Group 11 16 patients).
There were no differences between both groups in
age, sex, proteinuria,duration of MP, (7.4±1.9 vs
7.9±2.5 g/24 h) serum creatinine (205±191 vs
201±137 iimol/L) nor in the number of hypertensive
patients. Serum total proteins and serum albumin
were significantly higher in Group I: 64±4 vs
44±5 g/L and 39±3 vs 23±3 g/L respectively
(p<0.OO1). Serum cholesterol levels were signif i-
cantly higher in Group II: 7.2±1.9 vs 10.1±3.1
mmol/L (p<O.Oi). Most of Group I patients had
diagnosis suggestive of hyperfiltration (ref lux
nephropaty,reduction of renal mass, proteinuria
associated with obesity, sclerotic phase of idio-
pathic crescentic glomerulonephritis) whereas
most of Group II patients had membranous glomeru-
lonephritis. 14 patients in Group I and 9 in
Group II were treated with captopril for six
months; proteinuria decreased in Group I (7.1±1.7
to 3.7±1.7 g/24 h, p<O.OOl) whereas did not chan-
ge in Group II. We conclude that patients with HP
whjtoui HA have distinctive clinical characteris-
tics; the absence of HA could be a predictor of
the antiproteinuric response to ACEI and possibly
a marker of states of hyperfiltration.
ENALAPRIL TREATS THE PROTEINURIA OF MEMBRANOUS
GLOMERULONEPHRITIS (NON) WITHOUT DETRIMENT TO
RENAL HAEMODYNAMICS. DM Thomas*, AN Hillis*,
M Davies*, GA Coles* & JO Williams* (Intr. by
RB Sterzel). Institute of Nephrology, Royal
Infirmary, Cardiff, Wales, UK.
The effect of enalapril on renal haemodynamics
and glomerular permselectivity was studied in 7
patients with nephrotic syndrome secondary to
biopsy proven primary HGN. The patients received
the drug in incremental doses (median 5 mgI until
24 h protein excretion had dropped by >30%.
Median treatment duration 6 weeks.
Patients were studied three times: after a
four week run in period; on the final day of
treatment; and after a four week wash out. GFR
and ERPF were measured using a continuous
infusion of 51Cr—EDTA and '251—Hippuran. Perm—
selectivity was assessed by measuring the
Clearance of polydisperse neutral dextrans, I9G,
transferrin and albumin (5 patients). Dextrans in
blood and urine were separated using fast protein
liquid chromatography on a Superose 6 column and
the concentrations present measured with a
refractive index meter.
Mean 24 h protein excretion dropped on
enalapril from 14.2 g to 7.3 g (p<O.O5) then rose
to 12.1 g (p<O.O5) after stopping treatment. At
the same times plasma albumin rose from 22.0 g/l
to 25.9 g/l (p<0.05) then fell to 22.0 g/l. There
were no significant changes in GFR, ERPF, MAP,
renal vascular resistance or colloid osmotic
pressure. Fractional dextran clearance was
significantly reduced on enalapril (p<0.05) for
molecules >41 A Stokes radius.
Enalapril reduces the proteinuria of MON by a
clinically significant amount. This response is
not due to systemic Or intrarenal haemodynamic
effects and appears to reflect a change in
permselectivity at the glomerular level.
INCREASED RENALRESERVE (RR) AND SIZE REGRESS WITh
STRICT GLYCEMIC CONTROL IN INSULIN DEPENDENT
DIABETES MELLITUS (IDDM). K Tuttle, M Perusek,* R DeFronzo,
andR Kunau.Univ. of Texas Health Science Center, San Antonio, TX.
Studies in animal models of diabetes suggest that altered physical
factors (ie high P0() lead to increased SNGF'R and renal injury. This
may be expected to blunt the rise in GFR during a stimulus such as
ammo acid (AA) infusion, ie reduce functional BR. Renal hyperirophy, a
characteristic of diabetes, also may cause glomerular damage. It has been
unclear whether strict glycemic control reverses abnormalities in kidney
size (KS)or function, and if so, what is the time course. IDDM patients
without hypertension or clinical proteinuria (n=7) were studied as
follows:l) poor glycemic control, 2) after 36 hr insulin infusion to
normalize plasma glucose (Glu), 3) after 3 wks of intensive insulin
therapy. Inulin clearance was measured duringa2 hr baseline followed by
a 3 hr AA infusion to stimulate GFR and estimate BR. Plasma Glu was
clamped at the prevailing glycemic level. KS was measured by ultrasound
at studies 1 and 3. GFR, BR, and KS were also studied in 8 normal
controls.
Study 1 2 3 Normal
Glu 193±5 95j3* 86±2* 92±2
Baseline GFR 102±2 100±3 99±3 109±6
Peak GFR 156±5 153±5 141±6* 134±7
KS 306±32 240±24* 244±14
(Glu mgldl, GFR ml/min/l.73m2, KS ml/l.73m2, mean±SE,5p<0.05
studies 2 and 3 vs 1) In study 1, the peak GFR during AA infusion was
exaggerated but the baseline GFR was not different from study 3,
indicating that BR was elevated in poorly-controlled IDDM. Renal
hypertrophy also was present in study 1. Both increased KR and KS
regressed after 3 wks of strict glycemic control, while baseline GFR
remained constant. No change in baseline or peak GFR occurred after 36
hr insulin infusion. KR was not diminished as might be expected if single
nephron function were elevated in poorly-controlled IDDM. Rather, BR
was substantially increased and associated with enlarged KS. Since renal
hypertrophymay lead to glomerular injury and increase responsiveness to
stimuli (ie AA and possibly protein feeding) which induce a functional
increment in renal hemodynamics. the observation that strict glycemic




DECREASE Q}t PROTEINURIA DURING ALTERNATE DAY
PR.EDNISONE THERAPY IN NEPHROTIC SYNDROME
F.M. Wetzejs* , Andriea 3. Holtsma* , and Robert A.P. Koene [intr.
by Cecil H.Cogglns). Div. of Nephrology, Univ. Hosp. Nijmegen, The
Netherlands.
Treatment of patients with membranous glomerulonephritis [MG)
with prednisone on alternate days results in a decreased proteinuria
on non-prednisone days. We have studied this phenomenon in more
detail in 14 patients [11M, 319 with MG. Mean age [±SD] of the
patients was 47±14 years, mean creatinine clearance 94±35 mI/mm,
and median proteinuria 8.8 gt24h [range 5.0-30.0 gt24h). Glomerular
filtration rate [GFR, Inulin clearance), effective renal plasma flow
[ERPF, PAH clearance), and proteinuria were measured on a control
day [C), and sIx days after start of alternate-day prednisone treatment,
on the third non-prednisone day (NP3, 24-28 hours after the last dose
of prednisone). Proteinuria decreased from 6.1 mgfmin [3.2.9.8
mg/mm) CJ to 2.5 mgmmn [1.0-7.7 mg/minI at NP3 [median, inter-
quartile range; p.tO.Ol). The percentual decrease averaged 45±8%.
The decrease of proteinuria was correlated with baseline GFR
[r0.75;p<0.01). GFR and ERPF did not change significantly,
however, filtration fraction decreased significantly by -7 2 % from
14.5 0.8% [C) to 13.5 0.9% [NP3; p'cO.05). In twelve patients
we measured urinary excretion of albumin, IgO, transferrin, and 82-
Microglobulin. Urinaty excretion of all these proteins decreased
significantly, by -39 9%, -60 5%, -50 9%, and -24 10%
respectively. Selectivity index of the protemnuria was not different on
the study days. We conclude that proteinuria is decreased on NP days
in patients with MG treated with alternate-day steroids. In view of
the known permissive effect of corticosteroids on proteinuria, this
decrease of proteinuria might be related to a depressed endogenous
cortisol production on NP3 [serum cortisol C: 0.27 0.04 mmol/l,
NP3: 0.10 0.02 mmol/l; p.cO.Ol). Mechanisms which are probably
involved in this decrease of proteinuria are a decrease of intra-
glomerular capillary pressure, and/or a change in glomerular
permselectivity characteristics.
TYPE IV RENAL TUBULAR ACIDOSIS (RTA): A
PROMINENT FEATURE OF URINARY TRACT DILATATION IN
INFANTS. Carolyn Abitbol, Scott Simon*, Gaston
Zilleruelo, Brenda Montane*, Jose Strauss.
University of Miami School of Medicine,
Department of Pediatrics, Miami, Florida.
Pseudohypoaldosteronism and Type IV RTA have
been noted infrequently in adults and children
in association with obstruction of the urinary
tract. We have examined, retrospectively,
during the past six years 44 infants (31 males)
less than one year of age (mean 2.3±3 months)
with the diagnosis of unilateral or bilateral
dilatation of the urinary tract secondary to
either obstruction or significant ureterovesical
reflux. Patients were characterized according
to unilateral (U) or bilateral (B) disease,
associated urinary tract infection (UTI) and
acidoais. Acidosis (RTA) was defined as urine
pH > 6.0, serum chloride > 105 mEq/L and total
bicarbonate < 20 mEq/L.
BOTH
Total U B RTA UTI UTI&RTA
Obstruction 33 15 18 23 17 13
Reflux 11 5 6 7 9 7
Total 44 20 24 30 26 20
RTA occurred in 681 of infants with obstruction
or significant reflux in this series of
patients. RTA was more frequent in those with
bilateral disease (79%) and concurrent UTI
(67%). Forty—five percent of the patients had
both UTI and RTA. In conclusion, RTA appears to
be a more frequent occurrence in infants with
significant urinary tract disease and should
herald the need for further investigation as to
etiology and pathogenesis.
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HYPONATREMIA IN Sc%IIZOPHRENIC PATIENTS: THE ROLE
OF CIGARETI'E CONSUMPTION. H.M. All.n*, L.V.
Deck*. M.L. Clark*, and M. Allon. Dept. of Med.,
Univ. of Okla. Health Sci. Ctr. and VA Med. Ctr.,
OKC. OK.
The pathogenesis of hyponatretnia in schizo-
phrenic patients is controvercial. While cigar-
ette smoking may stimulate vasopressin secretion
and impair water excretion, the contribution of
cigarette consumption to the development of hypo—
natrelnia in schizophrenic patients has received
little attention. We observed hyponatremia com-
plicated by seizures in two schizophrenic
patients, whose urine was inappropriately concen-
trated. suggesting vasopressin stimulation. Both
patients were compulsive water drinkers. One was
a heavy smoker, and the other habitually ate
cigarette butts. Fluid restriction resulted in
correction of the hynonatreutia. On subsequent
water loading, both patients appropriately
diluted their urine. However, smoking (or
ingestion) of two cigarettes acutely lowered
urine flow rate and increased urine osmolality.
The effect of smoking on water excrøtion was
subsequently evaluated in six normal subjects.
In the water—loaded state, smoking two cigarettes
acutely lowered urine flow rate from 11.210,6 to
1.9+0.6 stL/min (P<O.O0l) and increased urine
osmolality from 63±9 to 281+54 mmol/kg (PeO.O05)
at 60 minutes, with subsequent recovery to base-
line over the next 90 minutes, These observations
suggest that cigarette consumption significantly
reduces the kidneys' capacity to excrete water.
In combination with excessive water intake
commonly present in schizophrenic patients.
significant free water retention and hf e—
threatening hyponatremia may result,
CENTRAL PONTINE MYELINOLYSIS IS NOT A
COMPLICATION OF HYPONATREMIA OR ITS THERAPY.
A.!. Arieff, R. Tien*, 3. Kucharczyk*, Neuroradiology &
Medicine, V.A. Med. Ctr. & U.C.S.F., San Francisco, CA.
Central pontine myelinolysis (CPM) is a rare neurological
disorder of uncertain etiology. Recently, them has been substantial
controversy in the medical literature as to whether or not CPM is
asociated with either hyponatremia or its therapy. Restrospective
analysis was carried Out in 12 patients who had severe
symptomatic hyponatremia and either died or developed a
persistent vegetative state, with at least 2 yrs follow-up. All 12
patients were female, age (±SE) was 49±5 yrs, admission serum
sodium (sNa+) was 138±1 mM. Etiologies were: postoperative
(n=6), thiazide diuretics (n=2), infection (n'2), bowel
obstruction, beer potomania. After 2-5 days, sNa+ was 105±3
mM and all patients were comatose. Patients were corrected at a
mean rate of 1.2±0.2 mmol/l/hr to a sNa+ of 134±2 mM. None
recovered consciousness. Evaluation of the brain by CT and/or
MRI was initially diagnosed as CPM in all 12 cases, The films of
all 12 patients were then re-evaluated retrospectively by two
neuroradiologists, and the brain was evaluated in 7 patients by
postmortum examination. In 11 of thel2 patients, there were
diffuse cerebral demyelinating lesions but the pons was nonnal.
These 11 patients thus did not have CPM. The single patient who
did have CPM had a 40 yr history of chronic alcoholism, a
sNaOf88mM with respiratory arrest, and diffuse demyelinating
lesions throughout the brain. Thus, CPM is often diagnosed on
clinical grounds in the absence of any evidence that it is present.
Summary: In 12 patients with initial radiological and clinical
diagnosis of CPM, retrospective evaluation of the films by
neuroradiologists plus examination of brain at autopsy revealed
92% of patients did not have CPM. The sole patient with CPM
was a chronic alcoholic who suffered respiratory arrest, and this,
not the hyponatremia, probably caused her CPM. Hyponatremia
and/or its therapy is rarely associated with CPM, and the condition
is often misdiagnosed by inaccurate evaluation of the radiological
examination.
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ROLE OF HYPERCATABOLISM IN MORTALITY ASSOCIATED
WITH CHRONIC HYPERNATREMIA(CHN)IN RATS. J.C.AYUS,
R.Krothapalli, M.Freigberg. Baylor College of Medi-
cine, Houston, Texas.
CNN carries significant mortality in humans.
The present study in rats was done to examine the
relationship between hypercatabolism and hyperna—
tremia(HN).
Acute HN: only ll7 died during induction by ip
administration of hypertonic saline(H/T) and 24h
water restriction. Serum sodium(SNa)was 163 mEq/L.
All rats survived after spontaneous correction by
oral water intake.
CNN: 32Z died during induction(p<O.O1 vs acute)
by ip administration of H/T on day 1 and lOd water
restriction. SNa was l67(p=NS vs acute). Rats
stopped eating on day 3. Body weight in gms(W),24h
urine for urea nitrogen excretion in mg/gm of W/24h
(UN) were measured during 3 days before induction
(B), days 1—3 (1), days 4—6(11), days 7—10(111) of
Induction and 3 days following spontaneous correc-
tion by oral water intake(IV). All rats survived
correction.
Period W p value UN p value
B 315 30
I 277 <0.01 vs B 7 <0.01 vs B
II 234 <0.01 vs 1 1 NS vs I
III 188 <0.01 vs II 1 NS vs II
IV 234 <0.01 vs III 15 <0.1 vs 1,11,111
We conclude: 1) CNN results in higher mortality
when compared to acute NM. 2) CHN induces a state
of hypercatabolism and malnutrition which leads to
high mortality. 3) Hypercatabolic state is rever-
sible following correction of CNN.
GLUCOSE STIMULATES SODIUM ABSORPTION AND INDUCES
LUMINAL HYPOTONICITY IN NORMAL AND DIABETIC RATS.
N. Bank and H. S. Aynedjian*. Montefiore Medical
Center, Bronx, N. Y.
In order to study the effect of elevated glu-
cose concentrations on Na and H2O absorption,
proximal tubules were microperfused in normal and
streptozotocin diabetic rats. A physiologic elec-
trolyte solution was used, to which was added 0,
100, 300, or 500 mg% D-glucose. Water, Na, and
glucose absorption were measured. We found that
[Na] in the collected solution fell from 140 to
112 mEq/L (p<O.OO1) when 300 or 500 mg% glucose
was present. [Glucose] also fell, by 15% (p<O.OOl).
Thus, calculated osmolality fell from 275-305
mOsm to 240-260 mOsm. Sodium absorption increased
from 300 to 850 picomoles/ain (p<O.OO1) at the
highest glucose concentration, and H20 absorption
also increased. Diabetic animals responded simi-
lar to normals. Quantitative comparison of Na vs
glucose absorption when luminal glucose was
raised, showed that Na increased much more than
glucose. The non-metabolized glucose analog, a-
methyl D-glucoside stimulated Na absorption almost
as much as 0-glucose. Substituting acetate and
1-ICO; for Cl in the perfusion solution markedly
inhibited the effect of glucose, as also occurs in
BBM vesicles. The observations suggest that the
stimulation of sodium is mediated via the co-
transporter, but greater than a 1:1 ratio. The
striking luminal hypotonicity presumably provides
an important osmotic driving force for fluid ab-
sorption. In diabetes, the increase in Na and HzO
absorption due to high glucose in the lumen, may
lead to volume expansion and hypertension.
RITODRINE(R)— AND TERBOTALINECT)— INDUCED HYPO—
RALEMIA ZN PRETERM LABOR(PTL): MECHANISMS & CONSE-
QUENCES. C. Braden, P. Von Oeyen*, M. Smith*, J
Garb*, L. Liucci*, N. Germain. Haystate Med. Ctr.,
Springfield, MA; Tufts Med. School, Boston, MA.
S & T may produce severe hypokalemia(HR) when
used to treat PTL, but the mechanisms & consequen-
ces of this effect are unknown. We obtained timed
blood & urine samples for lb before & 4h during
either I.V. T (25 pg/mm) or 5 (250 pg/sin) in 9
women in PTL. Results are expressed as the mean
of 9 studies at each time(min): *p<OS vs time 0.
Blood Test 0' 15' 60' 120' 240'
K4imEq/L) 4.21 3.69* 2.70* 2.63* 2.51*
HCO3(msg/L) 19.0 18.4 16.3* 16.9* 16.2*
ph(venous) 7.36 7.39 7.37 7.36 7.37
Lactate(mmol/L) 1.2 1.1 2.5* 33* 47*
Glucose(mg%) 75 83* 108* 142* 135*
Insulin(pU/ml) 12.4 22.1* 39.2* 43,3* 42.1*
Aldo(ng/ml) 79 64 81 150 103
Blood lactate/pyruvate increased in a 10/1 ratio
during 4h of S or T. Renal studies before & during
R or T showed: the GFR fell from 115 to 92 ml/min,
urine volume(V) fell from 3.6 to 0.9 al/mm, UV
fell from 67 to 30 pEg/sin, LJNaV fell from 199 to
80 pEg/mm & Gosm increased from 340 to 663 mOss.
83 women in PTh randomly assigned to S or T
showed a maximal fall in 1çF occurred at 6h; K
returned to baseline by 24h. 24h Holter record-
ings found arrhrythmias correlating with the fall
in K in 3/14 patients treated with P or T vs
0/8 PTL controls treated only with saline, p(.05.
We conclude: 1) Increases in glucose & insulin
contribute to HR from P & T; 2) Urinary R loss-
es are not a factor in HR from P & T: 3)5 & T in-
duce lactic acidosis; 4) 5— & T— induced HR is
associated with cardiac arrhythmias.
SEVERE HYPOPHCEFHATENIA IN HCPITALZED PATIEN1S
FRBJENCY, RISK FACTORS, AND MORTALITY. (L
m.p*, and N. Allon. Dept. of Med., Univ. of
Okla. Health Sc Ctr. and VAMC, OKC. 01<.
Severe hypophosphatmnia has been associ-
ated with significant morbidity, but little
quantitative information is available on its
incidence. The aim of this study was to determine
the frequency of severe hypophosphatania, the
relative risk associated with various medical
diagnoses, and the choice of therapy. The records
of all hospitalized patients at the OkI ahoma City
VANC between October, 1987 and September, 1988
who had severe hypophosphatemia (serun phosphate
i. 0.33 mmol/L) were reviewed for pertinent co—
morbid conditions. The incidence of severe
hypophosphatemia was 0.43% (43 of 10,197) in all
hospitalized patients 0.91% (27 of 2958) in
alcoholics, 2.42% (4 of 165) in septic patients,
10.4% (24 of 231) in patients with malnutrition,
and 14.6% (6 of 41) in patients with diabetic
ketoacidosis. 'the odds ratio for developing the
metabolic abnormality was 4.2 (95% confidence
interval 2.2 to 8.1) in alcoholics, 6.4 (1.9 to
18.9) in septic patients, 46.9 (16.6 to 125.6) in
patients with diabetic ketoacidosis, and 60.7(31.4 to 117.5) in malnourished patients. There
was a four—fold increase in mortality in patients
with severe hypophosphatsnia (18.2 vs 4.6%,
P <0.001). The metabolic abnormality was not
recognized or was inappropriately treated in 42%
of patients. Severe hypophosphatemia is a
rel atively common finding in hospital ized
patients, especially in those with certain well—
defined medical conditions. It is associated with
significant excess mortality. Its recognition an
treatment remain suboptimal.
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HYPERMAGNESEMIA, AN UNSUSPECTED CAUSE OF MORBID-
ITY. Q]k, ES Brown. Dept. of Med., Beth
Israel Hosp., Harvard Med. School, Boston, MA.
Magnesium containing compounds are ubiquitous
in non-prescription medications and considered
harmless except in persons with severe renal insuf-
ficiency. Magnesium intoxication is a potentially
life threatening disorder that is often iatrogenic,
unsuspected and may even go clinically unrecog-
nized. In order to better define the incidence,
etiology, and consequences of severe hypermagnes-
emia, 9 patients with a serum magnesium of > 6.0
mg/dl (mean 6.9 0.3 mg/dl) were identified by re-
viewing the Beth Israel Hospital clinical computer
patient database of 109,917 non-obstetrical admis-
sions from 1984-1989. The etiology when identified
was due to Mg++ containing cathartics (n—4), ant-
acids (n—2), or intravenous MgSO4 infusion (n—l).
The total amount of magnesium ingested was not
excessive, but bowel disorders that may have en-
hanced absorption (such as active ulcer disease,
gastritis, colitis, perforated viscus, massive gas-
tric dilatation) were present in 6. Unexpectedly,
renal function was found to be normal in 2, only
mildly impaired in 5 (creatinine < 3.5 mg/di), and
severely impaired in 2 (creatinine 7.0, 15.7
mg/dl). Clinical sequelae of hypermagnesemia were
hypotension (n—8), bradycardia (n—2), respiratory
depression (n—3), EKC abnormalites (n—7), altered
mental status (n—5). Hypocaicemia (range 6.5 to
9.0 mg/di, corrected for albumin) unrelated to
renal failure was present in 5. A low anion gap
(range -2 to 9) was present in 5. Most striking
was that despite clinical sequeiae, the hypermag-
nesemia was unrecognized in 6 and may have contri-
buted to mortality in 2 of the 3 patients that
died. In conclusion, hypermagnesemia can occur
without severe renal insufficiency particularly in
association with bowel disease and may be a clini-
cally unrecognized cause of neurologic and cardio-
vascular dysfunction and hypocalcemia.
TRSWBULAR POTASSIUM CONCENTRATION GRADIENT
('rrKG), A PRACTICAL INDEX OF MINERALOCORTICOID
BlO ACTIVITY. Mario Corona and Rasib M. Raja,
Albert Einstein Medical Center, Kraftsow Division
of Nephroiogy, Philadelphia, Pennsylvania.
TTKG is a concept recently introduced to assess
the effect of aldosterone (Aid) on the metabolism
of K in the cor llgting duct. The value
is obtained by: K - The value obtainedwill reflect Aid ac1on and depending upon the
stimuli (eg: increased K) will vary from <3 and,
therefore, no Aid action on the tubule to > 5 in-
dicating appropriate Aid response. To obtain
P1KG, the urine should not be hypotonic and the
urinary Na should be.> 25 mM/L. We obtained
simultaneous blood end urine supplies from 22 pta
with normo— and hyperkalemia to evaluate the cor-
relation between P1KG end Aid as well as the cor-
relation between Ald, urinary K (UK), serum K
(SK), and I'TKG. The mean 5K was 4.9 mEq/L, UK 29
[eM/L and P2KG 4.5. Correlation coefficients (r)
was: UK vs Aid = 0.037, SK vs Aid = —0.075, P2KG
vs Aid 0.42 (P = 0.05), P2KG vs SK = —0.23, UK
vs 5K = 0.06. The relation between SK, UK, and
serum Aid are complex. The classical approach to
disorders of K metabolism include evaluation of
UK. P1KG is a physiological index for the evalu-
ation of the Aldosterone renal potassium axis.
The relationship between serum Aid and P1KG is
much stronger than the relationship between Aid
and UK. These data suggest that 'P2KG may be a
more reliable indicator of Aid activity than UK,
and should be included in the evaluation of dis-
orders of potassium metabolism. 'P2KG is an inex-
pensive and easily obtained value that will accu-
rately predict Ald bioactivity.
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A NEW MFflT'.NI( FOR T PMHEMFSIS OF ACIDEXIA
IN RENAL IUJIAR ACIIS (PTA): RE2Th.L VEIN NH4+
SHUNTING. P.D. Eess* and L I9rtz. Division of
NIwology, UAMS, Little Pock, Arkansas and UCLA
Sthool of Medicine, los Aneles, California.
1cidemia In distal PTA has been attrit*ited
to decreased urinary NH ee ration (UAE) thereby
decreasirq new rena]. HO)3 generation. However,
UAE does not generate new HO)f per me since NH
rather than NH3 is forn in the proximal thbule.
TO test the hypothesis that an acute decrease in
collectir, duct acidification results in shuntin
of j4 from urine to the renal vein, rats were
administered i.v. amiloride (0.9lrN) at 15 l/inir/
100gm b,w. to create a node]. of acute distal PTA.
Measurmments were made prior to and durin
amiloride (90 win) administration. (r5) *p<005Ontrol Ainiloride
HO3 (1*1) 20.6 l9.0j< () 44 49*
HUN (sf1) 62 77*
NO)3 (nmol/mir/1OOgm b.w.) 0.32 1.00*
NH4 (nmol/mirVloogm b.w.) 212 • 3 44.2*
Urea (nml/erdi/1O0gm b.w.) 1500 1300
pH 5.95 6.62*
nal Vein
NH4+ (rsnol/mii/l00gmbw.) 405.0 582.5*Onc1usi: 1) Acute ainiloride administration
causes a shunting of NH4 fran urine to renal
vein without altering total NH4 production.
2) Enhanced renal vein NH4 delivery increases
ureagenesis, theraby consuming systenic HCDf.
3) The results suggest that acidenia in distalPTA is generated in part by enhanced renal veis
delivery to the systenic circulation.
EVALUATION OF CHANGING ETIOLOGIES OF HYPERKALEMIA
Maria V. DeVita, Paul M. Zabetakis, Michael F.
Michelis, Nephrology Section, Lenox Hill Hospital.
New York, New York.
The etiologies of hyperkalemia have been pre-
viously reviewed.Tan and Burton (Arch mt Med 141:
30—33, 1981) found that the most common reason for
hyperkalemia in their patients was chronic renal
failure (34%).Medication was responsible for 28%
(Potassium supplements 2l%,NSAID 21,spironolactone5%).Since there has been an increase in the use of
medications known to change renal potassium han-
dling, causes for hyperkalemia were reaeeessed.One
hundred consecutive cases of hyperkalemia were
identified.Hyperkalemia was defined as a potassium
5.l mmol/L on two consecutive measurements.His—
tory and medication usage were documented.
Forty—five percent of patients were on a drug
known to be associated with hyperkalemia, includ-
ing eight patients on converting enzyme inhibitors(CEI) and six on bets—Blocking (beta—B) drugs.
Eight patients were on calcium channel blockers
(CaCB).Four patients were on both CEI and CsCB,two
were on CaCB and beta—B, and one was on both CEI
and a beta—B.Other medications included potassium,
heparin,and NSAID.Forty—Beven patients with hyper—
kalemia were > 70 years old.Twenty—six patients had
diabetes mellitug.Fifteen of the 100 patients had
chronic renal failure.Sixty—seven patients had 2
or more risk factors for hyperkalemia.Eleven pa-
tients had AIDS,but seven of them also had mul-
tiple risk factors.
In conclusion,this study reveals that drug
therapy is now an even wore important cause of
hyperkalemia. Also, patients with advanced age,
diabetes, and AIDS have become major etiologic
groups. Many patients have multiple risk factors.
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HYPOKALEMIA IN THE 'BEAUTIFUL PEOPLE'; A
SYNDROME WHICH MIMICS VOMITING. J. Ethier, K.
Kamel, A. Levin, M.L. Nalperin. Renal
Division, St. Michael's Hospital, Toronto.
A 29 year old caucasian female presented
with asyroptomatic hypokaleinia (plasma K
2.7—3.6 smol/l). She is concerned with her
body image so she runs 6—10 km/day and eats a
low salt, low protein, high vegetable diet.
She denies vomiting and diuretic use. All the
following findings suggest a 'vomiting—like'
syndrome: mild metabolic alkalosis (plasma
bicarbonate 29 mmol/l), hypokalemia (3.3 + 0.1
minol/l>, urine [Cl] of 6 + 1 inmol/l, frequent
bicarbonaturia, urine [Na] of 20 monol/l and
a high plasma renin (10—fold above normal).
When she stopped her exercise programme, her
plasma [K] rose to 4.0 smol/l and the urine
[Cl] was 18 3 mmol/l. The following
features suggested that vomiting was not
present; denial of vomiting, plasma
bicarbonate never exceeded 33 msol/1 despite
frequent bicarbonaturia, urine (Na] was 78 +
10 sniol/l and in 6 of these urines, the urine
pH was <6, the transtubular (K] gradient
(TTKG) was 6 1 instead of )lO, the TTKG was
inversely related to the rate of sodium
excretion, r 0.63. Finally, the rate of
axsnoniuln excretion was only 17 2 monol/day.
Conclusion: The combination of low Had
intake, NaC1 loss via sweating and an alkaline
ash diet led to non—renal Cl loss together
with bicarbonate gain and a Cl free urine,
hypokalemia and mild metabolic alkalosis, the
electrolyte features which mimic vomiting.
RECEIVER OPERATING CURVE ANALYSIS (ROCA) OF
AC(D—BASE RULES USED TO DETECT MIXED ACID—BASE
DISORDERS (ABD). T.Fagan*, S.A.Sadjadi, R.M.Shah*.
Department of Medicine, VAMC, Wilkes-Barre, PA.
Proper analysis and understanding of ABDs
requires memorizing many numbers that relate
Changes in PCO2, HCO3 and PH to each other. To
make this task easier, we used regression equa-
tions (RE) for acute respiratory Change to derive
the least error coefficients (LEC) for ABD rules
for PCO2 range 15 to 100 torr.
The LEC5 were: APH vs PCO2, —0.006 hyper—
capnia (A), -0.10 in hypocapnia (B). AHCO3 vs
PCO2, 0.09 in A and 0.24 in B. AHCO3 vs PH, -15
in A and —25 in B.
Use of these coefficients in ABD rules
requires addition of an appropriate PH or HCO3
to the 95% confidence band associated with the
REs. ROCA was used to derive As that maximized
accuracy for PH vs PCO2, HCO3 vs PCO2, HCQ3 vs PH
and base excess in the extracellular fluid (BE).
When applied to 1231 arterial blood gases, ac-
curacy was 92% for PH vs PCO2, 85% for HCO3 vs
PCO2, 92% for HCO3 vs PH, and 95% for BE and
deltas were 0.04, 2.5, 3 and 3 respectively. The
rule for BE had a sensitivity of 98% and a spec-
ificity of 92%, outperforming all other rules.
CONCLUSION: The easily remembered rule that
acute hypocapnia and hypercapnia have a BE, be-
tween +3 to —3, is as accurate as any other rule
in distinguishing simple respiratory from mixed
acid—base disorders.
UNRESTRAINED WATER (WI DRINKING DURING STRENOUS
E1RCISES PREDISPOSES TO HYPONATREMIA: POSSIBLE
ADVERSE EFFECT ON MUSCULAR INTEGRITY. E. Galun,*
I. Tur-1(aspa, K. Assia,I N. Burstein,*
N. Straus,* Y. Rpstein* and N.M. PopovtZer.
Nephroloqy and Hypertension Services, Hadassah
University Hospital, Jerusalem, Israel.
Seventeen trained subjects were studied during
a 24h endurance march (ml . Drinking W ad lib was
encouraqed. N intake (WI) and urine volume (UV)
averaqed 10370±2150 (m±SD) and 4012±800 nil/24h
respectively, i.e. 38% of WI were voided during
the m. SNa decreased during the in from 142±2 to
135±2 nnEq/L (p<.OOl) . OY3SM fell from 920±80 to
210±60 rOsin/Eq N; only in 2 to below 100. Blood
and olasma volumes increased by 8 and 16% (p<.Ol)
respectively. Pre—on CCR of 118±24 declined to 74±
19 mi/mm (p<.OO1) during the m. There was a
positive relationship between SNS and UNaV (p=
0.03, r=O.473; thus UNaV could not account for the
falling SNS. SEa correlated negatively with CCR
(p<.002, r=—0.59) , making the decrease in CCR an
unlikely cause for the fall in SNa. Free WC rose
during the on and correlated negatively with SNa
(p<.OO1) , suggesting an appropriate renal diluting
response. Subjects with the highest WI tended to
have the lowest UOSM. The fall in SNa correlated
positively with WI (p<Ol, r0.59). CPK rose
during the on from 171±9 to 566±17 U/L and
correlated inversely with SNa (p<.OOl) . These
results show that hyponatremia develops during an
endurance on in normal subjects on unrestricted
high WI. The renal response to WI is appropriate,
however, the subjects fail to produce a maximally
dilute urine. The inverse relation between SNa
and CPK implies a deterious effect of hyponatremia
on muscular integrity.
WHETHER HYPERCALCEMIA LOWERS THE ANION GAP (AG)
DEPENDS ON ITS ETIOLOGY. Rodolfo Gutierrez*,
James N. Oster*, Fabiola B. Schlessinget*, Andrew
L. Taylor*,& Carlos A. Vaamonde. Med.& Res.Servs.
yANG, & Dept. Med., Univ. Miami, Miami, FL.
Although it has been proposed that hyper-
calcemia, by increasing the levels of unmeasured
cations,reduces the AG, this contention has not
been examined. To assess this issue, we retrospec-
tively compared the data of 59 patients with
hypercalcemia from malignancy (Group 1) with
those of 108 patients whose hypercalcemia was
caused by hyperparathyroidism (Group 2), and 51
control subjects (Group 3):
Seruri Ca AG Cr A1buin Cl/P
(q/d1) (8Eq/L) (/dl) (p/do (e0q/L+r/d1)
Group 1 13.7±0.5] 11.1±0,4 1.5±1.1] 3.2±0.1] 33.2—1.5
Group 2 12,1±0,1]o 8.7±O.'J]a 1.1±0.6; 4.4±0.lo 44.2±1,(a
Group 3 1.5±0.1 11.1±1.] 1.1±1.1 4.2±1.1 —
X±SE;I p<O.OO1 vs Group 3, a p<O.OO1 vs Group 1.
Hypercalcemia was significantly greater in
Group 1 than in Group 2, whereas Cr, and albumin
were higher in Group 2. As expected, the Cl/P
ratio was also higher in Group 2. The AG of Group
2 (8.7±0.3 mEq/L) was significantly (p<O.OO1)
lower than that of the other two groups. This
finding was not explained by decreased serum
albumin, which was nc'rmal in Group 2. Furthermore,
the degree of renal insufficiency in Group 1 was
insufficient to obviate a decline in AG. We
conclude that hypercalcemia of parathyroid origin
results in an appreciable reduction in AG,whereas
that related to malignancy does not. Although the
mechanism responsible for this phenomenon was not
studied, it might relate to malignancy-associated
humoral factors affecting the production and/or
excretion of otganic ions.
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EFprr Cr xrxuac BICIU3EZaTE (*16033 cii p1)9% pomsxu+t
CQCENI'RATIGI (K).K. Qltierrez,* F. Sdilessinger,* ,J.R.
C$ter,* 0. Perez Medical and Reeearcti Services VAIC end
U. of Mimai Sthool of Medicine, Miaai, FL
The efficacy of [*1603) for the atargency treatnent of
hyperkaleeia has been questioned recently. We infused
isotonic We1C03 in 1320 (1 eerj /kg b.wt, over 2 hrs) to 12
patients with D imnediately prior to dialysis. Blni
was drawn in heperinized tubes, withoat tairniquet, fran
the angioeceam for K, p1, Pcn,2, *10)3 and oaiolslity (Cal)
at baseline 02) and 20, 40, 60, 90, 120, and 180 mm
during infusion. Ml patients were acidotic CR603 13—21
nel/L) jrior to the study. In fair patients, plaaia *1603
did not increase, and K levels renathed unchanged during
infusion. Plasre K and 11603 levels in the renaming 8
patients were:
tine (nd.n) 0 60 90 180
K(nSj/L) 4.8*0.3 4.7*0.3 4.7+0,3 44*03*
HCD3(eejj/t.) 17*0.9 20+0.8 21+1.0* 2140.7*
* P 0.05 fran baseline.
airing 13603 infusion, K levels tended to increase at
20 mm, and then decreased by an average of 0.4 irenjL at 3
hrs. Cal and 11cr did rot change, sugesting that the
changes in K were not due to fluid shifts. There was a
negative airrelation between K and 110)3 levels (r 0.548 p
0.001).
ue anclude that the sate adninistration of isotonic
*10)3 (withait gluonse) to E93D patients induces a biçhasic
resçrsae in K levels. The lowering of K was rodent, did
not ocrur until 3 hairs after the begiroing of the
infusion, and was not due to heitdilution.
MESSENGER RNA (eRNA) FOR ARGININE-VASOPRES5IN
(AVP) IN AN OLFACTORY NEURO8LASTOMA. A RARE
TUMOR ASSOCIATED WITH THE SYNDROME OF INAF-
PROPRIATS ANTIDIURETIC HORMONE SECRETION
(SIADM). Isabelle Noude, Paul René de Cotret,
Hans Zingg and Daniel G. Bichet. Service de
Néphrologie, HStel—Dieu de Québec, Université
Laval; Molecular Endocrinology, McGill Univer-
sity and Centre de recherche, NBpital du Sacré—
Coeur, Unlversité de Montréal, Montreal,
Canada.
A 16 year—old girl presented with nausea
and vomiting and a plasma aodium concentration
of 125 mEq/L. Plasma osmolality was 256
mmol/kg, urinary osmolaliry was 1115 mmol/kg
and urinary sodium was 119.5 mmol/L. She was
normotensive, euvolemic and adrenal, thyroid
and anterior pituitary functions were normal.
Flasisa AVP concentrations were between é and 8
pg/el and were unaffected by wsterloading or
hypertonic saline infusion. A CT—scan revealed
an abnormal mass in the right maxillary end
ethmoid sinus region. The excised tumor, an
olfactory neuroblastoma, contained 37 pg/mg of
AVP. Analysis of tumor mRNA by Northern
blotting using a riboprobe complementary to
axon A of the rat AVP gene revealed the
presence of large amounts of AVP mRNA.
Following surgery, resolution of the syndrome
of insppropriste antidiuresis occurred and
plasma AVP levels returned to normal values.
This is the first demonstration of AVF mRNA in
an olfactory neuroblastoma.
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TRANSIENT RENAL ACIDTFICATION DEFECT DURING
ACUTE INFANTILE CASTROEPFTERm5 — THE ROLE OF
URINART SODIUM.
S. Israeli5, A. Rschmel*. B. Flmsterstein5
G. Boner5, A. Erman5, intr. by J. Levi
Dept. of Pediatrics A and Mephrology, Beilinson
Medical Center, Petah—Tikva, Israel.
Urine acidification (UA) reflects normal
renal response to metabolic acidosia (MA) and
is present from a very young age. We studied UA
daily during the hospital course of 16
previously healthy infants (mge 3—18 months)
who were admitted for treatment of acute
gmstroenteritia and had mild to modermte
dehydration and MA (serum bicarbonate < 18
mmol/l). Urine pH on admission was higher than
5.5 in 14 (87%) patients. We hypothesized thmt
improper UA was due to Nm deficiency and
inadequate Ma delivery to the distal nephron.
41 urine aamplea were collected during MA. The
mean pH of 24 urine samples with Na
concentration < 10 mmol/1 was significantly
higher than the pH of 17 samples with Ma
concentration > 10 maol/l (6.04±0.06 vs
5.19±0.1, p<O.OO1). The urine ratios of
titratable acid/creatinine and total
acid/creatinine were significantly higher in
Ma rich urine 3amplea (p< 0.02) whereas
aamoniua/creatinine ratio was not. Age or
degree of dehydration did not affect UA.
Following clinical recovery and correction of
sodium deficit, appropriate acidification was
observed. We conclude that hampered UA during
MA in infants with acute gastroenteritis is a
consequence of sodium deficit and not due to
transient distal renal tubular acidoaia.
POST—TRANSPLANT HYPERKALEMIA IN PATIENTS ON
CYCLOSPORINE A. K Kamel, S Quaggine, .1 Ethier,
A Levin, K Bear, S Albert, N Nalperin. Renal
Division, St. Michael's Hospital, Toronto.
Nyperkaleaia is commonly encountered in
renal transplant patients on cyclosporine A
(CsA). In this group of patients there is also
a high incidence of hypertension, which is
thought to be volume mediated, and
hyperchloreeic metabolic ecidosis. These
constellation of findings raised the
possibility of a ch1oride shunts disorder. To
determine the pathophyeiology of hyperkaleaia
on CsA therapy, 10 patients were studied.
Diabetics and patients with serum creatinine)
200 umol/l were excluded. Their mean (K) in
plasma was 5.4 0.2 emol/l. aeseline TTKG was
4.0 + 0.5, and rose to only 5.3 1.6 after
administration of 0.2 mg fludocortisone (F)
(compare to a TTKG of 12 2 in normals after
F). Following administration of 250—500 mg of
acetazolamide (Ad) to increase distal
bicarbonate while lowering chloride, the TTKG
rose significantly in CSA patients to 10.4
1.2, compared to 14 .5 in control subjects.
We conclude that K secretion is markedly
enhanced in transplant patients on CSA by
increased delivery of bicarbonate and/or
decreased delivery of Cl to the distal nephron;
this is compatible with a chloride—ehunt
disorder as a cause of their hyperkalemia.
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PREDICTORS OF MENTAL STATUS IN THE HYPERGLYCEMIC
HYPEROSMOLAR SYNDROME (HHS). D.J.Leehey,
F.J.Manahan, J.T. Daugirdas, T.S.Ing. Hines-
Loyola Medical Center, Hines IL.
The etiology of stupor and coma in the HHS with
or without ketosis is unknown. 219 unselected
cases from the literature (MEDLINE) of severe
hyperglycemia were analyzed. Serum glucose
(glu), sodium (Na), BUN, GO2, and pH were
recorded; serum osmolality (osm), tonicity (ton),
and corrected sodium (Na*) were determined by the
following formulae: osm2Na+glu/l8+BUN/2 . 8;
ton—2Na+glu/18; Na*=Na+((glu-100/100)xl. 6. Mental
status was coded as alert, obtunded, comatose
(depth not noted), or deep coma.
Na*, Na, ton, and osm (but not glu, BUN, C02,
or pH) were all associated with impaired mental
status (ANOVA, p<O.OO1). Correlation coefficients
(r) in all patients and in those without acidosis
(C02>l5mM) were (**=p<OOl)
variable r






glu 0.075 0.077Multivariate analysis revealed that Na* was the
best predictor of coma (p<O.OO1); once the
effects of Na* were removed, none of the other
variables increased prediction accuracy.
We conclude that altered mental status in HHS
is best predicted by Na* (other excellent
predictors are uncorrected Na, osmolality, and
tonicity); the serum glucose level alone is a
poor indicator.
EVIDENCEFOR A DETRIMENTAL METABOLIC EFFECT OF
SODIUM BICARBONATE IN OPERATIVE PATIENTS WITH
METABOLIC ACIDOSIS. Nancy H. Mark*, Jacqueline M.
Leung*, Allen I. Arieff and Dennis T. Mangano*. VAMC & UCSF,
Dept. of Anesthesia and Medicine, San Francisco, CA.
The use of NaHCO3 in the therapy of metabolic acidosis is
controversial: animal studies suggest it may be detrimental, and data
in humans are limited. To determine whether NaHCO3 is
detrimental in patients with coronary artery disease undergoing
major surgery, we prospectively studied 20 pts intraoperatively (10
CABG, 3 radical prostatectomy, 4 aortic bypass, 3 other) who had
base deficits of at least 3 mM (mean= 4.8). All pts were electively
intubated and mechanically ventilated to arterial 02 saturation>98%
with supplemental 02. Pts were randomly assigned to 1 of 2
groups: a) experimental subjects (n=9) received lV 0.86 M
NaHCO3 by bolus (< 1 minute) in the amount (0.2)(base
deficit)(body weight in kg). with mean =62 mEq); b) controls
(n=l 1) received a similar amount of Na as .86 M NaCI, mean=75
Eq). No substantial changes occured in BP or HR in either group.
In the NaHCO3 group the plasma HCO3- rose from 20.7 to 24.8
mM (p<.002) 5 mm after treatment, but did not change in the NaCI
group. The A-V 02 saturation gradient (arterial- pulmonary artery)
narrowed in the NaHCO3 group (29.6% to 20.2%) indicating
decreased total body 02 consumption, but did not change in the
NaC1 group ( 25.4% to 24.9%). The arterial pH rose in the
NaHCO3 group from 7.38 to 7.41(p=NS), and in the NaCI group
remained unchanged (7.36 to 7.35). No significant changes occured
in the mixed venous pH in either group (NaHCOJ= 7.32 to 7.35,
NaCl= 7.34 to 7.33). The mixed venous pCO2 did not change in
either group. The mean total body 02 consumption fell 18% in the
NaHCO3 group from 140 to 115 cc/mm. but only 3% in the NaCI
group, from 220 to 213 cc/mm. The plasma lactate levels increased
at 5 mm in the NaHCO3 group (1.5 to 1.8 mM, n=9), but decreased
in the NaCI group (2.3 102.0 mM, n=l0).
Summary: In patients ungergoing major surgery and
developing modest metabolic acidosis, NaHCO3 inftsion resulted in
decreased total body 02 consumption and increased blood lactate
levels, suggesting anaerobic metabolism. These data suggest that
although NaHCO3 is not associated with hemodynamic changes, it
may have adverse metabolic effects.
THE PROXIMAL TUBULE iN THE BLUNTED NATRIUFIETIC
RESPONSE TO VOLUME EXPANSION IN CONGESTIVE HEART
FAILURE. Margaret N. Redfield5 and John C.
Burnett, Jr. Mayo Clinic, Rochester, MN.
A characteristic of congestive heart failure
(CHF) is a markedly attenuated natriuretic
response to saline volume expansion (yE). The
role of the PT in the attenuated natriuretic
response to VE in CHF is controversial. We deter-
mined whole kidney fractional delivery of sodium
(FEN5) from the PT by fractional lithium excretion
(FELi) in dogs with CHF produced by two weeks of
rapid ventricular pacing (n=7) and in controls
(n1O). We measured atrial natriuretic factor
(ANF) and renal interstitial pressure (Pi) which,
when increased as in yE, may decrease PT reabsorp-
tion. Despite similar increases in GFR in control
versus CHF, the attenuated response in CHF in FENa
(.22±.11 to 6.2±0.9%, p<.O5 versus .16±.06 to
.7O±.314%, NS) was linked to a markedly blunted
increase in FELi (18±3 to 1414±6%, p<.05 versus
15±3 to 20±5%, NS). This blunted PT response
occurred despite similar increases in P1 (7±2 to
14±2 amHg, p<.O5, versus 10±2 to 16±3 mmHg, p<.05)
but was associated with no increase in ANF in CHF
(35±5 to 614±12 pg/ml, p<.O5 versus 385±73 to
379±95 pg/mi, NS). These studies demonstrate an
attenuated decrease in proximal tubule reabsorp-
tion to VE in CHF. Such a blunted PT response was
not due to an inability to increase renal inter-
stitial hydrostatic pressure but was associated
with an attenuated release of ANF.
HYPERSULFATEMIA OBVIATES A LOWERING OF THE ANION
GAP (AG) BY MgSO,-INDUCED HYPERMAGNESEMIA.
Ricci*, Rodolfo Gutierrez*, James R. Oster*,
Barbara Rietberg*, Mary J0 O'Sullivan*, Anthony
R. Clerch*,and Carlos A. Vaamonde. Med., Res.
and Path.Servs. ,VAMG, 6. Depts. Medicine, &
Obstet. & Gyn., Univ. Miami, Miami, Florida.
Although hypermagnesemia purportedly lowers
the AG, we have shown(Am J Kid Dis 13:377,1989)
that increases in serum Mg(unmeasured cation)
due to therapeutic MgSO, infusions are not
associated with AG reduction. Because the AG is
determined by the difference between unmeasured
anions and unmeasured cations, we suspected that
the explanation was an increase in serum SO,
(unmeasured anion) approximating that of Mg. To
assess this possibility,we prospectively studied
11 obstetric patients receiving MgSO, iv for
toxemia. 1Mg] and [SO,] were measured by atomic
absorption spectrophotometry and BaCl, turbidi-
metric analysis, respectively:
hg 4
Ire 8910, 13.1±0,7 1710.2 1.7±0.1 — —
6 hr 12.1±0.8 3.1±0.31 3.1±0.21 —1.0±0,7 —0.7±0.4
X(mEq/L)±SE; Pre=preinfusion; 6 hr=6th hr of
infusion; 6. change from Pre; § =p<O.OO1 vs Pre.
MgSO, significantly increased serum Mg (by
2.1±0.2 mEq/L) without a significant decrease in
AC; serum SO, increased by 1.4±0.2 mlq/L.
Comparison of S0, minus aMg with 4AG indicated
that 701 of the 1.0±0.7 mEq/L decrement in AG
was accounted for by the observed changes in the
two unmeasured ions. We conclude that hyper-
sulfatemia attenuates the AG reduction that
would otherwise accompany MgSO,-induced
hypermagnesemis.
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CALCIII4 }IEL BILXKEI (as) DNMIURIS
iuxis.JJr gALJIJIS • IJ Riley Jr, OS Krishna, G
Deuter,* SC Kapoor,* IG Narins. Department of
Medicine, nçle University, Philadelphia, Pa.
Although CCB are natriuretic in experimental
animals, their effect in humans is
uncharacterized. Accordingly 13 essential
hypertensives received a single dose of 2Omg
nifedipine (N) or 120mg diltiazem (D) orally in a
double blind, randcsnized, cross-over study. Over
the ensuing 4h mean arterial pressure and renal
vascular resistance fell (p<0.05) while GFR,
renal plasma flow (RPF) and filtration fraction
remained unchanged.
Oh 2h 4h
iaV N 215±21 478±83* 373*55*
(uEq/min) D 222±23 304±36* 339±42*
UKV N 68*10 52*7 59±9
(uEg/min) 0 72±10 59±9 57±10
* indicates p<O.02 c'crgared to values at Oh.
The cumulative Na loss with N (43*12 mEq/4h)
was greater (p<O.O5) than with D (18±6mEq/4h).
PLASMA
1nin Activity Aldosterone Catecholamines
(ng AI/mL/h) (pg/nt) (pg/nt)
Oh 4h Oh 4h Oh 4h
N 1.4*0.2 1.3*0.1 102±19 73*12* 384*38 698*55*
0 1.4±0.3 1.5±0.3 95±14 62*9* 361±34 618±53*
*indicates p<O.O5 ccmpared to values at Oh.
Thus calcium channel blocker—induced
natriuresis occurred without changes in GFRor
RPF. Suppression of aldosterone may have
contributed to the natriuresis and along with
increased catecholamines, prevented kaliuresis.
A direct tubular effect of calcium channel
blockers on Na and K handling cannot be excluded.
UTILITY OF OSMOLAR GAP IN ANION GAP METABOLIC
ACIDOSIS. J. Schelline, R. Howard, C. Goldberg,
0. Malhotra, S. Linas. Department of Medicine,
U. of Colorado HSC, Denver, CO.
The presence of an osmolar gap in the setting
of anion gap (AG) metabolic acidosis is
frequently attributed to organic alcohols such
as ethylene glycol or methanol, rather than to
endogenous sources such as lactate or ketoacids.
However, since other small molecular weight
compounds may be liberated in endogenous AG
acidosis, we question whether there may also be
an osmolar gap in lactic acidosis (LA) and
alcoholic ketoacidosis (AKA). Patients with LA
(n—23) and AKA (n—19) with AG> 25 mMol/l. were
compared to non—acidemic controls (nlO). Using
the standard formula for calculated osinolality
(2xNa + glu/18 + BUN/2.8) there were increases
in the osmolar gap (mMol/l.) in LA (17±5, p<.O5)
and AXA (27±8, p <.05) compared to controls
(—2±2). When ethanol was included in the
calculation, the osmolar gap was still increased
in LA (10±2, p<.OS) and AKA (11±3, p<.05). In
sunmiary, ethanol should be routinely included in
the calculation of the osmolar gap. The presence
of an osmolar gap is not specific for ingestion
of small molecular weight organic alcohols since
osmolar gaps occur in LA and AXA. Conclusion:
Although the presence of an osmolar gap in AG
acidosis has previously been considered a major
criterion in making therapeutic decisions (e.g.
ethanol drip, hemodialysis) for Suspected
organic alcohol ingestion, our data supports
obtaining a full toxicology screen for organic
alcohols before instituting these procedures.
SEXUAL EQUALITY IN HYPONATREMIA. Richard H.
Sterns, Stephen N. Silver,* and Darbbie Thomas.*
University of Rochester School of Medicine,
Rochester General Hospital, Rochester, NY.
Hyponatremia is said to be most harmful in
"young" women (5O yrs old). To see if this is
true, we asked ASN members for data on patients
with serum Na concentrations i105 mEq/L and we
also studied hyponatremis in male and female
rats. All 10 young women patients (age 42±3;
Na 99±2) and all 19 men (Na 101±1) survived, but
2 women and 4 men developed osmotic demyelination
syndrome after treatment. In rats made severely
hyponatremic over 3 days, 27/28 females (Na 106±
2 mEq/L) and 10/10 males (Na 106±2 mEq/L) sur-
vived and had similar brain water (3.834 vs
3.827 L/kg), Na (169 vs 160 mEq/kg) and K (394 vs
388 mEq/kg) contents. In a model of acute hypo—
natremia, rats were given AVP and water in 5
hourly gavsges. All survived until sacrificed
4 hours post—gavage. In both sexes, the I
increase in brain water (ABW) and 1 decrease in
brain Na content (ABNa) were strongly correlated
with the % decrease in plasma Na concentration
(dPNa). For a given PNa, the increase in SW
for males and females did not differ signifi-
cantly, but females lost slightly more brain Na
than males (p<.O5):
Males: ABW O.38OPNa + 0.38 r—.89
Females: BW O.415APNa + 0.01 r—.93
Males: LBNa O.63OtiPNa + 0.86 r—.94
Females: ABNs — 0.764bPNa + 0.80 r.'.94
Our data do not show impaired adaptation to
hyponatremia in females.
THE PROGNOSIS OF SEVERE SYMPTOMATIC HYPONATREMIA.
Andres Valdivieso,*Max Anderson,*Ricardo Espinosa,
*Foid Hamed(intr by Carlos Vaamonde). Departments of
Nephrourology and Internal Medicine. Catholic Uni-
versity of Chile, Medical School, Santiago. Chile.
The optimal rate of correction of symptomatic
hyponatremia remains unsettled. It has been advoca
ted that a "slow" rate (<0.7 mf/l/h), is associa —
ted with a high morbidity and mortality (N.Engl.J.
Med. 314:1529,1986). To test the validity of this
assertion we reviewed the records of 30 patients
(30 episodes)with severe symptomatic hyponatremia
and calculated the rate of corretion from the ti
me required to reach a serum (Na ) > 120 mE/i.
atients were divided according to their initial
ENs ]in: Group l(G.l):41 cases, [Na) <110 mE/i and
Group 2: 19 cases [Na 1 110—119 mE/l. In 11 cases
(11 episodes. [Na ]106.1 1.0 mE/l), serum sodium
was increased to 124.8 1.0 mE/l at a rate of 0.8
0.2 mE/l/h. Overall the absolute change was 18.7
1.4 mE/i. Nine recovered uneventfully, one suffe
red a mild neurological deterioration (anmesia)and
one died in coma four days later.
+
Nineteen patients (19 episodes,[Na 1 114.0±0.6
mE/i p<O,005 vs 0.1) were corrected to 122.0 0.5
mE/i (p ns vs 0.1) at 0.58 0.1 inE/l/h (pns vaG.l)
The absolute increment in serum sodium was 8.1
0.8 mE/i (p<0,005 vs G.l). All recovered uneventfu
lly except one case who died with a gastrointesti-
nal hemorrhage.
We conclude, that patients with moderately save
re hyponatremia (110—119 mE/i)can be safely correc
ted to mildly hyponatremic levels at a rate lower
than 1.0 mE/l/h. Higher absolute increments in se-
rum sodium may be associated with a higher morbidi
ty and mortality.
SEXUAL DIMORPHISM OF BRAIN ADAPTAI1ON TO CHRONIC
HYPONATREMIA IN RATS. Joseph G. Verbalis* and Marcsa D.
Drutarosky* Ontr. by Arthur Greenberg), Department of Medicine,
University of Pittsburgh, Pittsburgh, PA.
Clinical studies have suggested greater morbidity and
mortality from severe hyponatremia in female than in male
patients. Recent studies in rats similarly have noted higher
mortality rates in females (79%) versus males (27%) following
acute hyponatremia (Fraser et al., P 256:R880, 1989).
Because of this apparent sexual dimorphism, we studied brain
adaptation to chronic hyponatremia in both male (n= 18) and
female (n=1 8) rats. Using DDAVP infusions in combination with
a liquid diet (Verbalis & Drutarosky, KI 34:351, 1988), plasma
[Na+) was reduced to 100-110 mmolll and then maintained at
this level for 2, 7 or 14d. At each time point brains were
dissected for analysis of total brain content of water (expressed
as mi/bOg dry brain weight) and electrolytes (expressed as
mmol of Na+K+CVkg dry brain weight):
Brain H,O Brain Electrolytes
male remale male female
Baseline 374±2 364±2* 908±7 873±9*
+2d 386±3 392±2 762±13 790±12
+7d 382±2 384±4 767±12 774±21
+14d 380±1 383±2 769±7 798±13
(*p.<0.05, female vs. male; baseline = normonatremic)
Although no significant differences in absolute brain water or
electrolyte contents were found between male and female rats
during sustained hyponatremia, females had relatively less brain
electrolyte loss (-8.6% vs. -15.3% in males) and relatively more
water expansion (+5.2% vs. + 1.6% in males). However, despite
these differences no mortality occurred in any rat at any time
during the study. Consequently, these results support previous
studies suggesting a significant sexual dimorphism with regard
to mechanisms of brain adaptation to hyponatremia, but differ
in demonstrating that sufficient brain adaptation can still occur
in both females and males to allow survival under conditions of
a chronic noncatabolic hyponatremia.
EFFECT OF GLYCINE ON PLASMA TONICITY: A RAT MODEL
OF THE POST-TURP SYNDROME (PTS). M.H. Weiner*, G.M.
Feldman, and P.C. Fernandez. Dept. of Med., VA Med. Cntr.,
Univ. of PA SchI. of Med., & Med. CoIl. of PA, Phila., PA
Hyponatremla Is a universal finding in PTS and is due to
plasma dilution by large volumes of absorbed bladder irrigant.
Glyclne In the irrlgant Is assumed to maintain plasma osmolalfty,
thus preventing hypotonicity. To test this assumption, plasma
osmolality and plasma (NaJ were measured prior to and serially
for 60 mInutes after the i.v. infusion of an Iso-osmolal glycine
solution into Sprague-Dawley rats. Animals infused with
equivalent volumes of lso-osmotal glucose, urea and mannitol
served as controls. Urine volumes were small, averaging 9% of
the infused volumes, with the exception of the mannitol-infused
animals. These rats had undergone ligature of the renal pedicles
to prevent massive diuresis. Plasma osmolality was unaffected by
mannitol and urea, but It fell in rats infused with glycine (10.5±1.4
mOsmilcg H20, p<0.001), and with glucose (20.5±1.7 mOsnVkg
H2O, NO.001). This reduction in plasma osmolatity could not be
explained by the urinary losses of water and solute. Plasma
INaJ decreased to a similar extent in rats infused with glycine
(6.8±1.1 mEg/I). with glucose (8.2±1.6 mEg/I), and with urea
(10.3±1.0 mEg/I). This reduction In plasma INal was smaller,
however, than that of rats receiving mannitol (22.5±1.4 mEq/l,
NO.0Ol). It is concluded that: 1) Plasma osmolality falls alter
adminIstration of glycine and glucose solutions, because both
substances are metabolized and free H20 is generated. 2)
Mannitol solutions dilute plasma Na the most, because mannitol
remains extracellular. Glycine solutions reduce Na concentration
less than mannitol and to the same extent as urea. This indicates
that glyclne has the same volume of distribution as urea, i.e., total
body water; thus, glycine is not an effective osmole. 3) Hence,
hypotonicity and cell overhydration result ftm administering
glycine-containing solutions.
ELEVATED PLASMA NOREPINEPHRINE (NE) CONCENTRA-
TIONS IN PATIENTS WITH CONGESTIVE HEART FAILURE
(CHF): DEPENDENCE ON INCREASED SECRETION RATES.
William T. Abrahalu,* .Johannes Hensen,* Jacques
Durr,* and Robert W. Schrier. Dept. Med., Univ.
Colorado Sch. Med., Denver, CO.
Plasma NE concentrations are elevated in
patients with CHF. The pathogenesis of these
increased NE levels remains controversial.
Increased plasma NE levels may result from a
decrease in metabolic clearance rate or an
increase in secretion rate, possibly in response
to a diminished effective arterial blood volume.
In the present study, plasma NE secretion and
clearance rates were determined using a whole-
body steady-state radionuclide tracer method in
6 patients with CHF and 6 normal controls. The
patients were in NYHA Classes I-Il to IV and
were receiving no medications for 8 days prior to
study. NE was measured at 10 mm Intervals during
a 90 mm infusion of [3H]NE (0.35 pCi/m2/min).
Plasma NE levels were markedly elevated in the
CHF patients as compared to controls (706±226 vs
259±28 pg/mi, p<.O5). NE secretion rates were
elevated in the CHF patients (0.93±0.34 vs
0.30±0.03 ig/m2/min, p<.os), whereas clearance
rates were similar (2.53±0.61 vs 2.30±0.09 1/mm,
NS). There was no stimulation of the adrenal
medulla as evident by normal plasma epinephrine
levels in both groups (35±8 vs 32±3 pg/mi, NS).
We conclude that the high peripheral venous
plasma NE concentrations in patients with CHF are
secondary to increased secretion, rather than to
decreased clearance, and are reflective of
activation of the sympathetic nervous system.
RHABDOMYOLYSIS IN HYPEROSMOLAL STATE. M.
Ll_l* J. Venkatesan*, M. Faulkner* and P.C. Sing—
hal. Long Island Jewish Med. Ctr., Albert Einstein
College of Medicine, New York.
The present study was carried out to determine
the prevalence of rhabdomyolysis in hyperosmolal
state. One—hundred and thirty hospital admissions
during the period Jan. 1986 through Dec. 1988, due
to diabetic ketoacidosis or hyperosmolal state
were studied. Thirty-one patients (12 males and 19
females) had serum osmolality (0sm)3O5 mOsm/kg.
Sixteen of these 31 patients showed biochemical
evidence of rhabdomyolysis (serum creatine kinase
[CPK]>224 lU/L; MM fraction).
Group I patients (with rhabdomyolysis; n=16) had
higher mean age (595 yrs) vs Group II patients
(without rhabdomyolysis; n=15; age, 46±4 yrs).
Fourteen patients in Group I showed signs of cere-
bral dysfunction whereas only one patient in Group
II had evidence of cerebral dysfunction. Four
patients in Group I also developed acute renal
failure. The biochemical data (mean peak serum
value + SEM) in the two groups were as follows:
Osm Na K CPK LDH
(mOsm/kg) (mEq/L) (mEq/L) (lU/L) (lU/L)
Gr I 381+12 151+4 4.5+0.3 7158+2820 932+332
Gr II 324T4 133T2 5.6T0.2 61411 178+14
P 4Oi <oi <.oT <.U5 <.l
Mean serum values were not different for creat-
mine, sugar and phosphate but were higher (P(O.O1)
for BUN and uric acid in Gr I vs Gr II. We con-
clude that subclinical rhabdomyolysis occurs in
more than 50% of patients with hyperosmolal state.
In addition to cerebral dysfunction and masked




POST-DIURETIC SALT RETENTION IN MAN:
DISSOCIATION FROM VOLUME DEPLETION j,.
. Ahlstrom*, F.E. Capraro*, C. S.
Wilcox, Div. of Nephrology, Univ. of
FL, Gainesville, FL.
Diuretic-induced Na loss is curtailed
by post—diuretic Na retention. We
studied the role of ECV depletion in
post—diuretic Na retention. Nine normal
volunteers consumed a daily diet of 120
mmols Na and 80 imnols K and received, at
2—3 day intervals, placebo (P) alone, P
with volume load (i.v. saline),
bumetanide alone (B, 1 mg i.v.) or B
with volume replacement. B alone caused
volume loss of 2740±140 ml/8 hr and was
followed by post-diuretic Na and K
retention of 107.9±5.6 and 43.3±3.3
mmol/48 hr, respectively. B + saline
sufficient to prevent all of the renal
loss of Na, K and Cl caused a positive
Na balance of 57.5±17.1 nmols/36 hr
(p<0.05); plasma renin activity (PRA,
ng/ml/hr) and plasma aldosterone
concentration (ALDO, ng/dl) were both
unchanged (PRA; 3.8±1.5 to 3.2±1.7, p=ns
and ALDO; 4.5±1.2 to 6.2±1.4 p=ns) as
were B?, GFR and RPF. Five others were
given a 100 mmol Na load; this
increased Na excretion above intake by
67±15 mmol/48 hr (p<0.Ol). In contrast,
when the Na load was given after B, Na
excretion was unchanged. Conclusion: B
induces post—diuretic renal Na and K
retention independent of ECV depletion,
PRA or ALDO and can prevent elimination
of a salt load.
REVERSIBLE HEPATIC DYSFUNCTION ASSOCIATED
WITH RHABDOMYOLYSIS (RD). Mohasmad Akiial
and Shaul B. Massry. Div. Nephrol. Univ.
So. Calif. Sch. of Med., Los Angeles, CA.
RD is a disorder of diverse causes and
is associated with myopathy, n.phropathy
and neUropathy. With increased awareness
of this disorder and close evaluation of
these patients, it becomes evident that
liver dysfunction occurs with RD. Over 2
years we found that 25>'. of 119 patients
with RD had evidence of liver damage. W•
report the manifestations and course of
hepatic dysfunction in 34 such patients
with (22) and without acute renal failure
(ARF,12). The cause of RD was overdose of
heroin, phenyclidine, alcoholol and
cøcaine.
RD with ARF RD without ARF P
LDH U/l 9044+1154 9215+3067 N8
ALT till 4718+ +85 2496+ 927 <0.01
AST till 3635+ 820 1352+ 624 <0.01Bilirubin 5.8+ 0.6 5.4+ 2.2 NB
The peak value of abnormal enzymes oc-
curred within 72 hours and declined to
normal levels within 2—3 weeks. The
hyperbilirubinemia (2.6—14.3 mg/dl> last-
ed for 3—20 days. Prothromlin time was
prolonged in the majority of patients.
The data show that 1) reversible hepatic
dysfunction is common in RD and occurs
regardless of its cause 2) the rise in
ALT and AST are more marked in th
presence of ARFI and 3) the pathogenesis
may be multifactorial and include hyper—
pyrexia, hypotension and proteases re—
leased from injured muscle.
PRACTICAL MEASURFIIENT OF GFR WITWXIF URINE
COLLECTIONS USING AN EXTENDED CONSTAWT
SUBCJJFANIDUS INFUSION OF COLD IOTHALANATE (10).
Amira Al-Dahwi*, Barry Kogan, Julie DuBois*,
Malcolm Holliday. Department of Pediatrics,
University of California, San Francisco, CA.
We have reported (din Ran 37:217A) a
practical, reproducible method of measuring GFB
in healthy men without urine collection using an
extended subcutaneous infusion of 10 delivered by
portable insulin pump. In the present study, we
measured GFR in 10 children, ages 8 mo-ilyr, with
urologic disease whose crest, clearance (COr),
estimated using serum creat. (Schwartz formula),
ranged from 19-124 ml/min/1.73m2. We infused
To at constant rate for 8 half lives (t 1/2>
estimated as, t 1/2 = ln 2 x ECF vol/eat CCr.
Estimated t 1/2 ranged from 1.2-9 hr. The rate
of infusion was calculated to achieve a steady
state ISS) plasma lo of 2 mg/dl, measured at 3,
5, 6, and 8 t 1/2. Seven of 10 patients received
an IV priming dose of 10. At SS, GFII was
calculated as:
GFR = ant of 10 infused 1mg mm 1 )/Plasma lo
We observed: (1> no adverse reaction or local
irritation; (2) plasma Io reached SS levels in 9
patients after 5 t 1/2 (mean CV 4.8 2.5% SD); 1
patient reached SS at >6 t 1/2; (3) with an IV
priming dose of Io, SS was reached after 3 t 1/2
(CV 6 + 2.4%>; (4) measured GFR ranged from
14.5—100.4 ml/min/1.73m2; (5) CCr overestimated
measured GFR by 20-70% in 8 patients,
We conclude that in infants and children with
renal injury, GFR can be practically and safely
measured without urine collection employing the
extended subcutaneous infusions of cold lo to SB
plasma levels,
INCIDENCE, PREVALENCE, TREATMENT AND
SURVIVAL OF END.STAOE RENAL DISEASE (ESRD)
AMONG PEDIATRIC PATIENTS IN THE U.S., 1977-1987; A
REPORT FROM THE UNITED STATES RENAL DATA
SYSTEM (USRDS). Steven R. Alexander. Philip J. Held,
Friedrich K. Pon, Jose R. Gaivia,5 Paul W. Eggeza, and Stacey C.
FltzSimmons5. USRDS, Washington, D.C.
Creation of the USRDS has allowed a comprehensive
analysis of data on U.S. pediatric patients (pts) receiving
treatment forESRD 1977 and 1987. Data were grouped by age at
firstESRD treatment: <ly; l-4y; 5.9y; 1044>'; 15.19y. New
pediatric ptsr increased from 738(1977) to 891 (1988); children
<byaccounted for 90% of the Increase. Between 1977 and
1987, incidence rates per million population(pmp) adjusted for
age, sex and race were stable in older (lO.l4y: 11 pmp; 15.19,';
21 to 23 pmp), but increased In younger age groups (.cly: 2 to 15
pmp; l-4y; 2 to 4 pmp; 5-9y: 4 to 6 pmp). The greater incidence
of treated ESRD among blacks in the total U.S. patient
population occurs only among children >lOy. December31 point
prevalence counts for total pediatric ESRD population rose from
1,925 (1977) to 3,989 (1987). Treatment by modality on
12/31/87 was: Transpl. 55%; In-cu ND: 19%; CAPD/CCPD:
13%; IPD: 5%; Home ND: 1%; unknown: 6%. The 1-y, 5-y
and lO.y Kaplan-Meier (KM) survival probabilities after day 90
for pts >ly beginning ESRD treatment In 1987, 1983 and 1978
(each to 1988) were 98%, 90% and 74% respectively and were
similar among age groups. KM survival for Infants <ly were
lower at all 3 time points (84%, 74%, 37%), but sample sizes
were small. 2-y KM graft survival rates Improved between 1982
and 1986 (live-donor, +2.8%; cad, +13.5%) in pts >ly.
Additional analyses are needed to assess the effects on growth
and quality of thild and family life of modality choice and timing
of initial therapy.
THE INTERACTIC*I CF CAPTOPRIL AND IBUPROFEN Cli
GLONERULAR AND TUBULAR FUNCTICt'I IN NCMAL I4JMANS
N. Align, C.B. Pasque*, and M. Rodriguez. Univ.
of Okla. Health Sd. Ctr. and VANC, Ol<C, OK.
Renal hanodynamics and tubular aol ute and
water handling were evaluated in normal subjects
during water diuresis, before and after the
acute aninistrat1on of captopril (CAP).
Ibuprofen (IBU), or the combination of both. GFR
increased by following CAP but did not change
after IBU alone or in combination with CAP.
Renal plasma flow increased by 14% and 8% with
CAP alone and CAP + IBU, respectively, but did
not change after IBU alone. Urine sodium
excretion increased by 64% following CAP,
decreased by 43% with IBU, but did not change
after combined drug therapy. FE1 , fractional
del ivery of sol ute to the distaT nephron, and
FE1 IFEN , fractional distal reabsorption of
solute, goth increased after CAP and decreased
after IBU, but did not change with the combined
regimen. (FE iFEa)/FE fractional re-absorption oT distally elivered sodium,
decreased after CAP and increased after IBU, but
resained unchanged following CAP + IBU. Urine
volume increased 20% with CAP, and decreased by
31% and 15%. respectively, after IBU alone and
in combination with CAP. The data imply that CAP
and IBU have opposing effects on tubular sodium
and water handling, that are attenuated by the
addition of the other drug. These effects appear
to be mediated, in part, by relatively small
changes in the GFR. Moreover, there appears to
be an independent effect of the two drugs on
distal nephron sodium handling that is cancelled
by combined drug therapy.
MILD/MODERATE (M/M) VESICOURETERIC REFLUX (VUR) IN
CHILDREN UNDER 5 YEARS OF AGE: FOLLOW-UP AT THREE
YEARS. SOUTHWEST PEDIATRIC NEPHROLOGY STUDY GROUP.
Billy S. Arant. Jr., Univ. of Texas Southwestern
Med. Ctr., Dept. of Pediatrics, Dallas, Texas.
VUR is expected to resolve spontaneously in most
children treated conservatively; however, maximum
benefit or minimum risk of such therapy has not
been defined prospectively. Study protocol in-
cludes antibiotic prophylaxis and surveillence for
bacteriuria, annual VCUG until VUR is resolved (no
VUR x2 years), IVP at 1,3,5 years to assess renal
growth (planimetric surface area) and scarring, and
annual screening for renal injury and hypertension.
To date, 61 of 113 patients enrolled have completed
3-year follow-up studies, the remainder by 11/89.
Of the 36 ureters with no VUR at diagnosis, 9 (25%)
had grade I-IL VUR at 1 year of which only 4 had
resolved by 3 years. Of the 86 ureters with VUR at
diagnosis, 44% have resolved, 20% have no VUR, 14%
have less VUR, 15% were unchanged and 7% have more
VUR. VUR resolved more often when VUR was grade I
(67%) than grade II (50%) or III (24%). VUR
worsened in only 1 ureter with grade III, while 5%
of grade II and 20% of grade I ureters had higher
grades of VUR at 3 years than at diagnosis.
Resolution was better when VUR was unilateral left
(52%) than unilateral right (31%) or bilateral
(32%). GFR and blood pressure were normal in all
patients, but plasma renin activity was elevated
(>mean + 1 SD) in 12% of patients. Measurements
made to date on 120 kidneys (60 patients), indicate
14 (12%) have grown poorly (>-2 SD), 30 (25%) have
reduced parenchymal thickness in at least one
region and 3 have definite scars unrelated to
infection since diagnosis or grade of VUR.
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CHANGES IN BLOOD RHEOLOGY OF ANEMIC HEMO—
DIALYSIS (HD) PATIENTS TREATED WITH
RECOMBINANT HUMAN ERYTHROPOIETIN (EPO)
C.A.Baldamus,M.Pollok,R.Brunner, H.M.
Steffen,Dept.Med.and Ophth.',Univ.
Cologne, ERG (Ii... kop.o)
Hypertension in EPO treated ESRD patients
was attributed to changes in blood rheolo-
gy. We therefore determined these parame—
ters:Hematocrit (IICT;VolZ), apparent whole
blood vi scositiy(VSC;mPas;),plasma visco—
si tiy (PV;mPas)erythrocyte aggregation
(AGG;rel.U.) and erythrocyte filterability
(FIL;rel.U.;). Patients:I (n9) pre and under - -(8 w.) EPO
II(nlO) on EPO('IO m.)
III(nlO)high HCT,no EPO
IV (n9) low HCT, no EPO
Means; p<o,o5 t—test.
At constant PV, VSC in-
creases with rising HCT
but not as expected from
initial VSC/HCT correla—
tion (fig.). It is cx—
plained by improved erythrocyte flexibili—
ty(FIL).This is not EPO but HCT dependent
(II/III/IV).The drop in AGG with correcti-
on of anemia (I) is short lasting (I/TI)
and mainly due to young erythrocytes.
I II III IV
EPO — short long —
HCT 25 * 36 30 * 39 23
VSC 2,5 2,9 2,7 * 3,4 • 2,6
PV 1,6 1,5 1,4 1,5 1,6
AGG 4,8 * 3,6 5,3 4,8 4,6
FIL — — 15,9 15,4 13,0
IDIOPATHIC HYPERCALCIURIA (IH) INDEPENDENT OF
SODIUM INTAKE : EVIDENCE FOR A PRIMARY BONE
HYPERRESORPTION FAVORED BY HIGH PROTEIN
INTAKE OF NON DAIRY ORIGIN. Pierre BATAILLE. Albert
FOURNIER, Catherine BERGOT, Roger BOUILLON. CHRU
Amiens - Hop. Saint Louis Paris - CIinSt Rafael Louvain.
In 24 calcium stone formers with IH and In 61 controls
vertebral mineral density (VMD) was measured by CT scan as
well as urinary excretion of calcium, sodium, urea and total
hydroxyproline (THP)(expreased per nimol of Ucreatinine) in
24 hour urine and 2 hour fasting urine after 4 days Ca restricted
diet obtained by dairy product exclusion and in 4 hour urine
following an oral load of I g of calcium in order to assess Ca
absorption. VMD was found decreased to 69 4% of the normal
mean for age and sex matched controls. Fasting calciuria and
fasting THP were significantly higher in IH than in controls
(.44± .1 versus.16±.1 mmol;29± 3vs24
4 was higher in IH than in controls: 28 I vs
23 6 mmol. Sodium excretion on day 4 was comparable in !H
and controls. Plasma concentrations of Ca, P04, intact FF1-I,
calcitriol were measured fasting on day 5 . No difference was
observed between IH and controls except for calcitriol which
was higher in IH (69 4 vs 50± 15 pg/nimol). Fasting calciuria
was correlated negatively to VMD and to plasma calcitriol,
positively to THP on day 4 and on fasting urine as well as to
urea excretion of day 4. Plasma calcitriol was positively
correlated to VMD and to the increase of calciuria after the
oral calcium load. Conclusions: True IH, independent of sodium,
is mainly explained by a primary bone hyperresorption
favored by high protein intake of non dairy origin and not by a
primary increase of intestinal absorption of calcium or by a
primary renal leak of calcium. Increased plasma calcitriol
seems to have a skeleton protective effect by increasing calcium
absorption. Decrease in protein intake and not in dairy product
intake seems therefore the most appropriate dietary measure




FUNCTION OF DIET OR NEPHRON LOSS? .JP Bosch, SQ Lew.
Renal Division, Department of Medicine, George Washingtpn
Univ Med Cntr, Washington, D.C.
The decline in glomerular filtration rate (GFR) with age is
generally attributed to nephron loss due to the aging process.
The aim of this study was to assess the relationship between
dietary protein intake and creatinine clearance (CrCl) in
elderly subjects. Normo-tensive subjects with a normal
urinalysis and no evidence of renal disease were placed into
3 groups (Grp): Grp 1: Normal subjects n=1 6 (mean age 32
years) on a normal protein Intake (>8gm/kg/day); Grp 2:
Normal subjects n21 (mean age 40 yrs of age) on a low
protein intake (<.8 gm/kg/day); Grp 3: Normo-tensive
elderly subjects n13 (mean age 68 yrs of age) on ad
libitum diet. All subjects had 24 hr urine collected for
determination of creatinine, urea and protein excretion.
Blood was sampled for plasma creatinine (PCr) & BUN
Results: Protein Intake (P1) was estimaled from urine urea
excretion (UUN). The units for the following table are: age(yr); weight (kg); Creatinine clearance (CrCl)(ml/min/1.73m2); UUN (g/d); P1 (gm/kgld); PCr
(mg/dl). *p.c0.005 from other groups by ANOVA. (Mean
Values)
Age Weight CrCl UUN P1 PCr
Grp 1 40 65.2 1 20' 11.8* it' .92
Grp 2 38 71.2 81 5.8 .5 .90Grp3 68' 57.0' 62 5.4 .6 .90
In each of the 3 Grps the correlation between protein intake
and CrCI was highly significant (p<.0001, r=.8). Elderly
subjects have a protein intake comparable to young
vegetarians. The observed decrease in creatinine clearance
with age is secondary to dietary changes.
SUCCESSFUL MANAGEMENT OF TRICYCLIC OVERDOSE WITH
HEMOPEEFUSION. Susan H. Bray, and Edward R.
Jones. Chestnut Hill Hospital, Phila., PA
Severe ingestion of toxins remains a cause of
significant morbidity and mortality.
itemoperfusion (HP) over a sorbent such as resin
or activated charcoal has proven effective in
removing ingested toxins (barbiturates and
hypnotics). However, the efficacy of HP in the
management of patients (pts) severely toxic
with tricyclic antidepressants (TCA) is
controversial. Eleven pta with suicidal
ingestion of TCA underwent HP with resin or
activated charcoal columns for 2.5 to 4 hours.
All eleven pts recovered from stage IV coma
by the end of HP; all 4urvived. Average ICU
stay was 3 days and hospital stay was 6 days.
Mean initial TCA levels were 1727 ugm/L. All
levels fell during HP. Clearances ranged from
90—125cc/win during first 15—30 mins of HP and
fell to 30—40cc/mm by 90 wins. Life
threatening arrythmias corrected during HP.
There were no episodes of bleeding, significant
thrombocytopenia or hypocalcemia. Although
there was rebound of plasma levels within
hours after HP, no clinical deterioration
occurred and repeat HP was not necessary. In
summary, HP decreased TCA blood levels and ICU
time, without complications. HP of pts
severely toxic from TCA improves morbidity
and mortality over that seen In conservatively
managed pta.
DIABETES AND RENAL REPLACEMENT THERAPY IN ITALY.
Catalano C, Kelly *, Postorino H, Fabrizi F,
Maggiore Q. Centro di Fisiologia Clinics
C.N.R Reggio Calabria ITALY. Aeaoaiazione
Nazionale Emodializzsti. *Dep Medical Statistics
University of Newcastle upon Tyna UK.
The prevalence and the main characteristics of
diabetics treated by die].yaie and transplantation
vary widely from country to country. Diabetes
accounts for 6.3% of the patients treated by
dialysis and transplantation in UK, their mean
age is 43 and over 702 are insulin—dependent
(ID). The figures are different for USA where the
proportion of diabetics is 15%, the mean age is
55 and 502 of the patients are non-insulin
dependent (HID). We have surveyed all the Italian
patients treated by dialysis or transplantation
at the end of 1987.
Data were obtained for 24,665 patients treated
in 434 Unite (over a total of 26,805 treated in
485 Units, 92 and 892 respectively). 1407/24,665
patients (5.7%) were diabetics, 803/1407 (59%)
were males. The mean age was 59.3 SE 0.30
years. According to the information available
1249 patients could be classified 847 (67.8%)
were MID and 402 (32.2%) ID. ID patient. were
younger in comparison with MID (52.3 SE 0.7 vs
62.3 t 0.3 respectively) whilst the proportion
of males wee similar in the two group. (ID 57.22
MID 56.92). Blindness and bad metabolic control
were more common among ID in comparison with MID
(51 vs 29 2 and 13 vs 5. 2 respectively), whilst
a greater proportion of MID suffered from cardiac
problems (9.4 vs 5.0 2 respectively).
In contrast with UK and USA,Italian diabetic
patients in renal replacement therapy ar. older
and more frequently non-insulin dependent.
)IE OF VOIDING DYSFUNCTION (VDF) AND S'IL
RFTT2TIW (SR) IN PREDISFSITION '10 RRTNT
UTI: M. tharsira, E. Ferguscet ,* & M. Mfvicar.North Shore Univ. Hemp. -Cbrnell Univ. Ned. Ctr.,
Dept. of Pediatrics, Manhasset, New York.
We evaluated the incidence of VDF az SR In 69
children with un, referred to our nethrology
practice. The parameters ware: frequency of tilt
rerrenee, GJ tract abnormalities (aim) on
iazaging, SR (enlarged rectal aa.ulla, large aixunt
of stool in rectum, enoopresis, infrequent
(> q3d), H/O VDF, Urodynamic (UD) aim, familyhistory (TB) of till anti VDF. The results are:
Age In Years 2—5 5—10 10—19
n (F'esales) 38 (37) 23 (22) 8 (6)Frequent tin, 2/6mths 23 14 3
Sf/0 Voiding DysfUnction 24 17 2Stool Retention 8 6 3
FHTJlI 14 6 2
PB Voiding Dysfunction 12 9 1
GUTractAbn 9 3 2
tiD, Studies/Abnormal 9/9 8/7 5/51' Residual Urine 6 4 2
'Voidux Pressure 1 2 1
Detrusor Contraction 1 1 2
Unstable Detrusor 5 6 3
Sinct. Dyssynergia 3 2 0
Anatcsnic aim was mainly VU reflux; it was 2° to
VDF in 7/12 cases. All children with tilt aud PB of
VDF showed VDP beyonl resolution of TJI'I.
Managenent of SR ani UD abn reduced the frequency
of Ul'I. The data indicate that VDF ani SR are
major predisposing factors for recurrent till in
children >2 yrs. r fini.is of familial
predisposition to VDF may explain previously
reported increased incidence of rrrent tilt in
girls whose nothers had recurrent tilt.
EXTRACORPOREAL REMOVAL OF EXCESS IRON FROM
HEMODIALYSIS PATIENTS WITHOUT THE SYSTEMIC USE
OF OFO. William T. Clark. IlI, Farida Baig, and Burt Yankiver.
Folsom, Louisiana; Laplace, Louisiana; and Plymouth,
Massachusetts.
Since the systemic use of deferoxamine mesylate (DFO) has been
associated with such significant aide-effects as ocular and auditory
neurotoxicity, hypersensitivity reactions, dementia, and infections, a
new hemoperfusion device retaining DFO within a polymer matrix
was developed in order to eliminate or minimize these aide-effects
while affording the full benefits of the chelation without systemic
administration of the drug. The 4 transfusion- dependent
hemodialysia patients included in this report all had ferritin levels in
excess of 1,000 ngfml (ranging from 2,200- 27,000 ng/mI), and 3 of the
four had ferritin levels in excess of 3,000 ngfml indicating total
saturation of hepatic iron storage sites. At) patients also had reduced
transferrin levels with high iron-binding percent saturations, and one
patient previously had a near-fatal anaphylactic response to the
systemic administration of DFO. The hemoperfusion was performed
in conjunction with each dialysis treatment with the hemoperfusion
device placed post-dialyzer in the extracorporeal circuit. The patients
received from 16 to 44 treatments. All 4 patients demonstrated a
reduction in ferritin levels (range: 18% to 50%) and an increase in
transferrin levels (range: 16% to48%). Two ofthe patients required
no further transfusions during the course of therapy, and, in these 2
patients, the percent iron saturation decreased to normal. The skin
color of one of the other 2 patients changed from deep bronze to a
more normal caucasian complexion, and this patient was able to
tolerate lower hematocrits without angina attacks. All 4 patients
showed increases in MCV and MCH, and there were no untoward
side-effects associated with the treatments, even in the case of the
patient who had previously experienced an anaphylactic response to
systemic DFO. Itis concluded that extracorporeal retention of DFO
in this polymer matrix can effect reduction of the total body iron
burden (as reflected in ferritin levels), can increase the ability to
transport iron (as reflected in transferrin levels), and can improve
icon utilization (as reflected by MCV and MCH).
METHODS INVOLVING COMPLEMENT FIXATION FOR THE
DETECTION OF CIRCULATING IgA IMMUNE COMPLEXES (tgA CIC)
AND IN VITRO PREPARED AGGREGATED IgA. ft Coooo, A.
Amore*, D. Roccatello, A. Molino*, C. RolIino, A. Reyna*,
B. Gianoglio, G. Ouattrocchio, G. Piccoli. (intr. by SN.
Emancipator) Institute of Nephro-Urology, Univ. of Turin, Italy
Complement activation seems to play a key role in the
development of Iiaaue injury in IgA nephropalhy (I9AN). The
capacity of IgA to initiate complement (C) activation
independentely from the codeposition of IgG and/or 1gM, or
from the properties of the antigens, remains controversial.
Hence, a recent debate concerns the fitness of the assays based
on C fixation to detect IgA CIC in patients with IgAN. The aim
of this study was to compare the capacity of: a) the conglutinin
solid phase assay (KSP); b) the measurement of IgA in 2.5%
polyethylene glycot (PEG) precipitate; c) the solid-phase anti-
CS assay (anti-CS), to discriminate naturally occurring IgA CIC
from aggregated IgA prepared in vitro. 83 sera from patients
with lgAN were tested for IgA CIC as well as: a) heat
aggregated secretory IgA; b) heat aggregated IgA containing
10% lgG; c) polymeric IgA aggregated by jacalin; d) chemically
cross-linked polymeric IgA. KSP and PEG, but not anti-CS
values were significantly correlated in sera from IgAN patients
r=0.25, p<O.025). By using the KSP assay in Ihe presence of
C, we detected 50 pg/mI of cross-linked IgA, 12 pg/mI of heat
aggregated IgA and 3 pg/mI of jacalin aggregated IgA.
However, the binding to conglutinin was not completely
inhibited in a C-free system, indicating a direct interaction
between KSP and some aggregated IgA. The PEG test was very
sensitive for each type of aggregated IgA at very low
concentrations (12 pg/mI) down to 3 pg/mI of jacalin
aggregated IgA. Conversely, no aggregated IgA up to 50 pg/mI
was detected by the anti-CS assay. The assay used affects IgA
CIC results in IgAN patients. Methods based on complement
fixation are not suited for detection of small amounts of
purified aggregated IgA.
COMMUNITY ACQUIRED ACUTE RENAL FAILURE (ARF).
Madhav Dhakal , Balubhai Patel* and James Kauf-
aan. Boston VA Medical Center, Boston, MA.
We undertook a prospective study of patients
admitted to the hospital with acute elevations
in serum creatinine (Cr) concentrations to de-
termine the causes and outcomes of community
acquired ARF. Over a 17 month period, 100 pa-
tients, selected by screening admission serum Cr
values, were entered into the study, an inci-
dence of 11 of hospital admissions. 691 of the
patients had pre-renal azotemia, 121 had intrin-
sic ARF, 171 had obstruction, and 2% could not
be classified. Mean peak serum Cr (3.6±0.2
mg/dl) and mortality (7%) was lowest in the g-
coup with pre-renal azotemia. In this group
volume contraction clue to vomiting, decreased
intake, diarrhea, fever, glucosuria, or diuret-
ics was the most common underlying cause. The
group with intrinsic ARF had the most severe
renal failure and the highest mortality (50%).
Although ischemic acute tubular necrosis is the
most common cause of hospital-acquired intrinsic
ARF, it was seen in only one patient. Drug-in-
duced nephrotoxicity and infective causes were
the most common underlying etiologies. Obstruc-
tive ARF was most commonly due to benign pros-
tatic hypertrophy and the overall mortality in
patients with obstruction was 24%. Therefore,
almost 90% of the patients admitted to the hos-
pital with an acute increase in serum Cr concen-
tration have a potentially reversible cause,
either volume contraction or obstruction. Ne-
vertheless, the overall mortality in these pa-
tients is 15%, and the risk of dying is in-
creased in those patients with intrinsic ARF and
those with higher peak serum Cr.
BRANCHED-CHAIN AMINO ACIDS (BCAA) IN CRITICALLY
ILL PATIENTS WITH SEVERE RENAL FAILURE. Steven
L. Dumbauld, Sergio A. Giralt*, and Robert
Johnson*. Good Samaritan Hospital, Cincinnati,
Ohio.
Administration of solutions enriched with BCAA
has been reported to improve nitrogen balance in
critically ill patients. Patients with severe
renal failure have not previously been studied.
Nineteen critically ill patients with renal
failure requiring dialysis and total parenteral
nutrition (TPN) were randomly assigned to
receive either a standard amino acid (SAA)
solution or an enriched BCAA solution in a
double-blind study. The solutions were
isovolemic (27.5 al/kg body weight [BWI/day),
isonitrogenous (0.2 g nitrogen/kg BW/day), and
isocaloric (30 kcal/kg SW/day). Fifty-five
percent of the non-protein calories were
provided as carbohydrate and 45Z as fat.
Patients with a history of diabetes inellitus or
liver disease were excluded. Nitrogen balance
was measured every 3 days. There was no
difference between the groups for nitrogen
balance, for albumin, blood urea nitrogen,
glucose, prealbumin, or transferrin levels, or
for absolute lymphocyte counts. We were unable
to demonstrate any additional clinical benefit
for patients receiving TPN containing higher




VA (AVP) OI1, IN DI?IS ILl'I (III)
.Y. 1)irr, W. Hoffman, J. Hensen, A. Sklar, T. ElGaner, and C. Steinhart. Univ. a,lorado Sth.
Med., ) 80262 & College of Georgia, G 30912.
Sodium is the solute relevant to (P,) plasma
ossolality which controls AVP. rmal AVP critro1
in insulinopenia (DEA) may be due to a resetting of
the Na threshold (Tn) for release (AJP:R597,1989)
or to a glucose-sensitive oemoreceptor (E538,l987).
AVP-P,,, relationships were tested in 7 DEA patients
by tion analysis of AVP vs alike expressions
of P,,,. [2 'Na + Glu/18 + mJN/2.8]. For AVP vs
2.Na alone, P = l.6.(Na—128) (r=.52, p<.05) theP,,, was fs reset to 128 seoul. AVP correlated
better with [2.Na + G1W18], (r =.81, p <.01),
= 1.9.(2.Na + Glu/18 — 285) favoring gltse—
sensitivity in tEA. The reflection coefficient a
[26-1)fl/26 for Glu isçiroved the correlation
with [2.Na+a.(Glu/18)] (r=.965, p<.001). l42ltiple
regression analysis of AVP vs a.Glu/18 and Na gave
the equation P = l.94(1.84.[Na—140] + a. [Glu/18J)(r =.967), which surcx'rts both glucoee-sensitivity
and a normal L_ (140 seol/l). Since the oseotic
•xstant for Na is 1.86, the reflection coefficient
a,,, for Na cld be derived fros this equation as
.84/1.86 - 1, si.qesting in-vi'vo functional
cell-impermeablity to Na. The apparent paradox of
a calculated and an extrapolated T,, at 128 and 140
neol/l, respectively, on samples with Na  140, is
explained by glte substituting for Na in AVP
oseoregulation in tEA. Thus, a 3D plot of P, vs Na
and a. (GlWl8), i.e. the equation Z AX + BY + C,
thtaineda)x,ve, where (X,Y,Z) depict Na, a.(Glu/18)
and P,,,, respectively, reociliates the apparent
paradox described by others of a decreased T,,, and
yet an increased T,,,, (threshold osnolality) in.
I'FALIC EFFECTS OF METYRANE (NP) IN AaYI'ELY
i3RNIC RA. V Frat*, N Icuhimann*, W Riegel*,
P Schollmeyer*, W Horl*. Univ. of Freib.irg, Dept.
of Nth., Freiburg, F (Introduced by .30 Ipple).Since patients with acute renal failure often
are hypercatabolic, we examined whether natyrapone(NP), a drug that blocks adrenal steroidogenesis,
can reduce catabolism in this condition. Acute
urenia was induced in 200 - 220 g female Sprague
Dewley rats by bilateral nelthrectcstly (). Both
and sham operated (SO) rats were given either NP
or vehicle i.p. at surgery and 24 h later. In the
3*+MP and rats, SUN increased to 38±2 and 57±1
S4 wjdl by 6 h and to 146±5 and 169±2 mg/dl by
30 h after surgery (a4.1P vs mi, p<O.05 for each
ccmparison). NP caused hyperglycemia in treated
rats; the maxirazm rise in glucose was 2 h post
surgery (310±12 and 252±16 ng/dl) in I+lW and
SO1+P. The 2nd NP dose did not cause hyperglycemiain *NP rats (89±11 ng/dl) but did so in SOfNP(211±22 mJdl) (p<O.05). Blood lactate and pyru-
vats increased markedly in both +NP and 504-NP at
2h, bit lactate was significantly lower in RH-NP
vs SO4MP at 26h. So HP caused a disturbance of
glucose hceostasis in 504-NP, bit not in uresic
animals at 26h. 'Total activity of glyccqen rhos-
thorylase in both liver and muscle was lr in
vs 504-NP at 26h (Liver: 62±4 vs 148±10 U/g
protein p<0.O5). Hepatocytes in primary culture
frcsu R+MP at 26h showed decreased gluconeogenesis
with variais substrates as oc*spared with BN.
Couclusias: 1) NP can suppress catabolism in
acute uremia. 2) NP alters glucose metabolism, bit
this effect appears to be less sustained in the
acutely uremic animals. 3) The reduced hyper-
glycemic response in 81+1-NP at 26h may be caused by
a fall In glycogen osphorylase activity in liver
and muscle and by reduced hepatic gluconeogenesis.
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TREATMENT OF ENTERIC HYPEROXALURIA WITH A CALCIUM
CONTAINING ORGANIC MARINE HYDROCOLLOID.
Fellstrom*, Monica Lindsjo*, Sverker Ljunghall*,
Bjdrn Wikstrom* and Bo G. Danielson*: (intr. by
Gunnar Westberg). Dept. of Internal Medicine,
University Hospital, Uppsala, Sweden.
The urinary excretion of oxalate is nor-
mally dependent only to a small degree on intesti-
nal absorption, but the enteric component can be
markedly increased in patients with intestinal
disorders and formation of oxalate stones, due to
hyperoxaluria, can then be a major complication.
An organic marine hydrocolloid (OMH) charged with
calcium (OX-ABSORB ® ) was investigated in vitro
for oxalate binding and in vivo, in patients with
enteric hyperoxaluria, with respect to oxalate
excretion and the inhibitory activity of the
urines. In vitro experiments revealed a complete
binding of oxalate to OMH. In clinical studies
comprising 19 patients with intestinal disorders
and stone formation there was a significant reduc-
tion of urinary oxalate during treatment with OMH.
Also the activity product index of calcium oxalate
was reduced. A marked increase of the inhibitory
activity was seen in two patients with very low
pretreatment values. Most patients experienced a
virtual normalisation of their stools and in those
with severe recurrent stone formation there was a
considerable clinical improvement
It is concluded that the hydrocolloid has
the capacity to bind oxalate in vitro and to
reduce urinary oxalate excretion. These observa-
tions suggest a new promising therapy for enteric
hyperoxaluria.
RENAL FUNCTION IN PATIENTS WITH TYPE
II.. AND II,. I4VPERLIPEMIA.
Authors, Leon Ferder, Felipe Inserra,
David Ryba, Heracio Daccordi and Pedro
Lipszyc. Buenos Aires University, Buenos
Aires, Argentina
Ten patients with type II.. end
II,. hyperlipemia as per Fr.d,rickson
classification and without a history of
renal disease or hypertension were
selected to evaluate whether
hyperlipemia can affect renal function.
Age range was 35—55 years (mean age 47
3), 7 males and 3 females, 5 patients
being type IL and 5 patients type
IL. Their total cholesterol was 301
35,i mg/dl, HDL 40,9 8 mg/dl, LDL
209,8 7,9 mg/dl, triglycerides 159,35
17 mg/dl.
Renal function was evaluated with
DTPA T,, 99 (glomerular filtrate(GFR))
and hippuran (renal plasma flow).
Theme data were compared with those of
ten normal same—sex same—body surface
subjects, mean age 48 4, with the
following laboratory information
Cholesterol 208 10,5 mgfdl, HOL 47,8
5,2 mg/dl, LDL 135,1 7 mg/dl,
triglycerides 136 15,1 mg/dl. Renal
plasma flow (RPF) in hyperlipemic
patients was 523,4 15,3 mi/mm, versus
643,13 11,2 mi/mm in normal control
subjects (p<0,001) and ylomerular
filtrate was 81.88 5,4 ml/min in
hyperlipemic subjects and 119,26 5,93
mi/sin for control individuals (p<
0,001)
We think that renal function changes
due to hyperlipemia may occur in type
IL and IL dyslipemia.
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DYNAMIC ENHANCED MRI OF THE KIDNEY USING
GADOLINIUM—DTPA. Joseph A. Franktm, FL. Choyketm,
HA. Austin, ME. Girtontm, SW. Inscoetm, and JL.
Blacktm. Diagnostic Radiology Department, National
Institute of Diabetes and Digestive and Kidney
Diseases, National Institutes of Health, Bethesda,
Mary land
Gadolinium (Gd) DTPA enhanced fast MRI offers
the possibility of a new renal function study
which has high resolution and may localize the
site of nephron injury (Choyke and Frank,
Radiology 170: 713-721, 1989). Gd—DTPA is freely
filtered by the glomerulus like Tc DTPA.
New Zealand White Rabbits were sedated and
scanned on a 5" surface eoil. A bolus of 0.1
mmol/kg Gd-DTPA was injected IV and rapid gradient
echo scans (GE 22/11/100 time per scan 2.5 see)
were performed (32—85 images). Thirty normal
euvolemic animals were imaged; 5 animals received
acetazolamide (A) (30 mg/kg IV bolus). Signal
intensity measurements were obtained from the
cortex, outer and inner medulla.
Normal animals demonstrated reproducible
enhancement patterns. An initial darkening of the
cortex (12—17 sec post—injection) (vascular phase)
was followed by a dark band in the outer medulla
(2k—36 see) that migrated centripetally to the
inner medulla (tubular phase). The band reversed
(50—70 see) direction travelling towards the
cortex. Finally progressive darkening was seen in
the inner medulla (87_1147 see). Animals receiving
A had a normal vascular phase but a delay in the
tubular phase. Signal intensity measurements of
the outer medulla demonstrate a 35% ÷ 8% change in
animals receiving (A). The remaining pattern was
normal. Gd—DTPA enhanced MRI holds promise as a
means of providing anatomic localization of
dysfunctional segments of the nephron.
CLINICAL FEATURES AND OUTCOME IN PATIENTS WITH
GIOMERULONEPHRIIIS AND ANTI—NEUTROPHIL
CYTOPLASMIC AUTOANTIBODIES (ANCA). R.O.B.Gans*,
M.C.Kuizinga'. R.Goldschmeding'. A.J.M.Donkertm,
S.J.Hoorntje' (intr. by L.W. Statius van Eps)
Free Univ., Dept. of Med.. Amsterdam. The
Nether lands.
In the period 1085—1988 sixty patients were
found to have glsmerulonephritis and positive
ANCA by indirect immuns—fluorescence. Two
staining patterns were recognized. A cytoplaseic
fluorescence (n51) corresponded in an antigen—
catching Elisa with antibodies against neutrophil
proteinase 3 (anti—P3). A perinuclear staining
(n—6) corresponded with antibodies against
msyeloperoxidase (anti—NPO). In three cases both
staining patterns eere recognized. In 40% of the
patients with anti—P3 Wegener's Oranulomatosis
(MG) was diagnosed; in the other patients with
anti—P3 this diagnosis was very likely. Of the
patients with aoti—MPO 2 had rmnal—li.itwd
disease; the others also had involvement sf the
upper— and/or lower airways, but on biopsy no
granuloeas eere found. The eajority (85%) of
patients of both groups presented with a rapidly
progressive glo,erulonephritis, for which
heesdialysis was necessary in 40%. With the
institution of adequate immunosuppressive
treatment (prwdnison and cyclophosphamide) only
15% needed chronic renal replacement therapy.
Although immunosuppressive therapy had a
favsrable effect on the renal outcome in patients
with these autoantibodien against eyeloid
(lysssoeal) enzymes, the three years survival was
only 60% due to an increase of infectious
complications.
MBIAL NiLIRIUREI'IC aea'rn (NF) IG1Ni'icS IIIPTL11 Wl'J!I cnriv BFR ThIEUE (lF)
J. Hensen', J.A. Durf, W.T. Abraham', E. Lesnefsky',B. Croves, J. Lindenfeld0, L. Ganousis', and R.W.Schrier. Dept. Med., Univ. O1orado Sct. l.,
Denver, 80262.
The present stody was unc3.ertakeri to detersnine the
production rate (PR), the moetaholic clearance rate(T4), and the voluma of distrib.stion (VD) of MF
in 6 stable GIF patients and 6 control subjects.
Using palse ANF injections (100 rug) and plasma ANF
seasuresents, the ! (45.4 6.8 vs 55.8 5.9
m1.kg'min°) and VD (14.5 3.4 vs 15.0 2.8 1)
ware not different between C{F patients and normal
controls, respectively. The total bDdy PR (PR,)
however, was greater in the QF patients than in
the controls (0.34 0.14 vs 0.11 0.03 pg,4uin, p
<0.05). Caidiac catheterization was used as seans
to estimate cardiac ANF PR (PRo) using the foniula
pp,, =
This cardiac production rate (PR,) of MW, based on
the cardiac plasma flow, the p.thirinary artery (PA)
and the mixed venous ([3.IVC + SVCI/4) plasma MW
concentrations, equalled 0.18 0.05 agnin in C1F.
4'ile this seasured cardiac production rate of MW
(PR) correlated significantly with the rightatrial
pressures (r =.96, p =.006) it was consistently and
sutmotantially less than the total bady production
rate (PR,) of MW (p < 0.05). These results thusdenonstrate that in these patients with stable CF:
1) an enhanced PR rather than tharees in?,8 or VD
accounted for the high plasma MW levels, 2) the
ANF levels correlate with the rise in right atrial
pressures and 3) drainage of MW frcmu atria and
ventricles by the coronary sinus into the right
atrium and hence the p.ilsrinary artery (PR,,) cannot
totally account for total hody MWproduction (PRo).
SEVERE RHABDOMYOLYSIS IN WELL
CONDITIONED ATHLETES. John K. Hurley, Kaiser
Permanente, Mid Atlantic States Region and George
Washington University, Dept of Pediatrics,
Washington, DC.
Rhabdomyolysis is a well known complication of
vigorous exercise. It has been described in individuals
who have competed in marathon running as well as in
recruits undergoing basic training. From the types of
physical activities involved (marathon running,jackhammer operator, mechanical bull riding), it has
been assumed the rhabdomyolysis results from
vigorous muscle straining or from moderate muscle
exertion in poorly conditioned individual. Additionally,
it is assumed there is a relationship between the
amount of muscle lysis and the ensuing renal
impairment.
We present two highly conditioned varsity football
athletes who developed severe rhabdomyolysis
following activities which for them were not unusually
vigorous, but for which they did not specifically train
(bongo drum playing and weight lifting).
Patient Peak CPK Peak creatirmine Activity
181,690 0.9 weight lifting
II 2,423 9.0 bongo drums
Patient I engaged in 2 hours of 'not difficult" weight
lifting 3 days before, under the guidance of his football
coach. Despite a remarkably high CPK, he recovered
fully without hospitalization or therapy. Patient II was
evaluated for a hematest positive urine, underwent an
IVP and developed marked renal impairment. He
recovered without dialysis. We conclude that severe
muscle lysis does occur in the well conditioned athlete
and emphasize, even for the young and healthy, the
risk that contrast media may have for individuals with
rhabdomyolysis.
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LONG-TERM PROGNOSIS OF REFLUX NEPHROPATHY (RN) IN
RELATION TO RADIOLOGICAL FINDINGS IN CHILDHOOD -
A 27 YEAR FOLLOW-UP.
S H Jacobson*,0 Eklbf*,L_E Lins*, I Wikstad*, ,J
Winberg*. (Intr by CM Kjellstrand). Depts of Med,
Ped Radiol and Peds, Karolinska & S:t Gdran Hosp.
and Karolinska Institute, Stockholm, Sweden.
The natural history of RN in relation to the
extent of scarring in childhood is unknown. We re-
viewed and classified childhood urograms performed
at mean age 6 years according to Smellie et al
into 3 groups. Group I=Children with either bi-
lateral small renal scars (Smellie A or B) or uni-
lateral Smellie A or B (n=7). II=Unilateral
Smellie A or B and contralateral Smellie C or D
(n2l). III=Bilateral Smellie C or D (n2). GFR,
renal plasma flow (RPF), mean arterial BP (MAP),
renin (PRA), angiotensin II (All), S-Beta 2 micro-
globulin (SB2) determinations and iv urograms were
performed after a mean follow-up of 27 years. Ten
% had developed ESRD and 23% hypertension (HT)
(>140/90 mmHg). The patients renal area in child-
hood was -3.4 SD and smaller than the area of the
13 healthy controls at follow-up (p<0.OOl). Filt-
ration fraction was higher in patients with small
kidneys in childhood and at follow-up (r-0.43, p<
0.05; r-0.5,p<0.05) indicating presence of hyper—
filtration by remnant glomeruli. In Group I one
patient had ESRD and 2 HT. Both patients in III
had ESRD and HT.
GFR RPF MAP PRA All SB2
Group I 92* 504 98* 2.0** 30 1.6
II 89** 460*** 96* 1.2 31 1.8**
*p<005 **p<00l ***p<0001 t-test vs controls.
Children with RN are at high risk of ESRD and HT.
Small renal scars may develop progressively. Long
term supervision is essential in RN.
PLA1APHERESIS, HENCOIALYSIS, AND QIEMOrHERPIPY IN
THE TRFASMEN OF RENAL FAILURE ASSOIATED WITH
MULTIPLE MYSLQ4A
W.J. Johnson, R.A. Kyle A.A. Pineda' P.C.
OBrien,*K.E. Holley, Mayo Clinic, Rochester,
Minnesota.
The aim of this study was to examine in a
prospective, randnmized trial the efficacy of
plaama—pheresis in preventing irreversible renal
failure in patients with myelana and to study the
renal biopsies of such patients. Twenty—onepatients with active myelcina and progressive
renal failure were assigend to one of two groups;
Group I-forced diuresis and chasotherapy alone(10 patients), or Group Il—forced diuresis,
chaotherapy, and plamnapheresis (11 patients).Sixteen renal biopsies were obtained, seven in
Group I and nine in Group II. The distribution
of patients in each group was similar with
respect to age, sex, responsiveness to
chaiotherapy, correction of hypercalcmnia and
hyperuriceeia, and type and severity of renal
lesions. Plasmapheresis and chsmotherapy lowered
the serum inyelcina protein much sore rapidly than
chemotherapy alone (p < 0.001). Of five patients
who were oliguric on dialysis at presentation,
only three treated by plasinapheresis recovered.
Of sixteen polyuric patients, five in Group I and
seven in Group II showed improvement in renal
function. The main factor determining irreversi-
bility of renal failure was the severity of the
myelana cast formation (p < 0.02). Plasinapheresis
canbined with chemotherapy is much sore effective
in lowering serum myelana proteins than chemo-
therapy alone. The renal response depends on the
severity of the renal lesion when therapy is
initiated, especially the myelczna cast formation.
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THh CLINICAL SIGNIFICANCE OF URINARY FDP-E
MEASURED BY LATEX PHOTOMETRIC IMMUNOASSAY
(LPIA) IN DTElthINING INTRARENAL
COAGULATION. Kazo Kaizu, Kohei Uriu, Emiko
tSorita, Sumiya Eto. (intr.by R.J.Glassock)
Kidney center, Dep.of med. Univ of Occup.
& Enviro. Health, Kitakyushu,3APAN
The aim of this study is to clarify the
significance of urinary FDP—E (U—FDP—.)
measured by Latex Photometric Immunoassay
(LPIA) in order to determine intrarenal
coagulation in the renal disease. LPIA is
a rapid, simple and reproducible method
based on the mesurement of turbidity in-
crease due to the formation of the complex
between antigen and antibody coated latex
particles in the near infrared region.
FDP-E, a fragment of FDP with a molecular
weight of 45,000, is a sensitive parameter
of tibrinolysis. The amount of U-FLP—E in
normal and various renal disease are as
follows; normal subjects;0.27+0.3lng/ml,
minimal change; 4.2±6. 4ng/ml , IgA
Nephropathy; 4.4±3. 4ng/ml,CRF;ll. 4+5.Bng/mi
,CGN;38. 6±105. Sng/ml,Lupus Nephritis;
10. 84-16. 5ng/ml,Ainyloidosis;llB. 5rig/ml,
Diabetic Nephropathy; l05+73ng/ml. The
amount of U-FDP-E correlate to not only U—
FDP, U-FDP-D and U-FPA which are also sen-
sitive parameters of coagulation and
fibrinolysis. Heparin administration
reduced the amount of U-FDP-E and other
parameters. These results indicate that U—
FDP-E measured by LPIA might be a clini-
cally useful parameter in determining
intrarenal coagulation which should be
treated with anticoagulations.
GONADAL DYSFUNcTION IN UREMIA; LUTEINIZING HORMONE
(Lfl) SECRETION AND ITS RESPONSIVENESS TO
GONADOTROPHIN RELEASING HORMONE (GnRH). S.i(houry*,
S.Mahajan, D.Ithu-Hamdan, and N.JOshi*, VA Medical
center, Allen Park, MI., and Wayne State Univer-
sity, Detroit, MI.
Hypogonadism in uremic male patients is associ-
ated with high LU and low testosterone levels. It
is uncertain if the increase in LB is appropriate
for the decrease in testosterone. Pattern of LB
secretion and its response to CnRH has not been
studied in uremia. To define the hypothalamic-
pituitary component of uremic hypogonadisin, secre-
tion of LB before and after 5 day administration
of pulsatile GnBH and after 10 day intake of
clomiphene was studied in 5 hemodialyzed uremic
men. LB response to two randomized doses of GnRE(5 and 20 ng/kg) was also determined. Blood
samples were drawn every 10 mm. for 12 hrs. LU
pulse analysis was done using the Cluster program.
Baseline pattern of LB secretion showed reduction
or absence of pulsatility in patients compafed to
normal controls (1 vs 4 pulses/8 hrs). However,
the LB response to QiRH was intact. The test doses
of UnRH produced LB pulses similar to spontaneous
pulses in normal controls. LU responsiveness to
RH occurred in a dose response fashion and was
sixuilfr to normal pattern after 5 day of GnRh ad-
ministration (20 ng/kg q 2 hr IV). Clomiphene(25 mg/day) increased LB and enhanced its respon-
siveness to GnIW.These results suggest that gona—
dal dysfunction in uremia is associated with ab-
normal LB secretion pattern due to GnRM deficiency.
GnRB administration normalizes this abnormality.
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EARLY INTERVENTATION IN CONGENITAL NEPHROTIC
SYNDROME (CNS) WITH BILATERAL NEPHRECTOMY
(BNZ). DIALYSIS ID) AND RENAL TRANSPLANTATION
(RTz3. Mates!. Kim. William Primack and William Harmon.
DIvisions of Pedlatriac Nephrology. The Children's Hospital.
Boeton Ma and Faflon Clinic and U. Mase Medical Center,
Worcester. Ma
CNS I. uniformly fatal If untreated. Although Rl has been
eucceeeful. there Is at least a 25% mortality rate In CNS
patients (pta) prior to achieving appropriate size for Rl from
adult donoce. SepsIs Is the main cause of death In CNS pta
awaiting RDc. They are at increased risk due to their severe
edema and hypogammagloblnemla secondaiy to urinazy
losees. BNx and D result In resolution ofboth edema and
hypogainmagloblnemla and thus should Improve pt survival.
From 1979 to 1987, we had treated 4 pta wIth CNS
conservatively and all 4 dIed by 1 yr of age prior to R1 In
order to Improve the overall outcome ofCNS,we have electIvely
performed BNx by 6 me ofagedespite normal renal function
and Initiated continuous peritoneal dialysIs on 4 consecutIve
pta with CNS presenting sInce 1987. Data for these pta Is as
follows:




















2 5.8 63 14 fl 14 1.7
3 5.0 63 13 68 13+ +
4 5.5 57.5 12 70.5 4 0.2
Mean 52 68.5 13.5 68.9
tlme In me after Nil +Pt died 13 me after Rflc
DurIng D. pta receIved intensIve nutritIonal support wIth 10.5
cal/cm and grew at an average rate of 1.2 cm/mo. This
aggressIve dletaly regimen allowed evely pt to achieve
transplantable size byl5 moe of age.
Early removal of the affectedkidneys reduces the potential
lethal complications accompanying CNS. We have shown
that these pta can grow to transplantable size after BNx
Hence, early BNx and InstItution of D must be considered for
all pta with this disorder.
SIMULTANEOUS MEASUREMENTS OF GLOMERULAR
FILTRATION RATE BY RADK)ISOTOPIC METHODS
MI) CREATINICLEARANCE. David K. Klossen,
Matthew R. Weir, and Edward U. Buddemeyer.* Uiiv.
of Maryland Hospital, Division of Nephrology,
Baltimore, MD.
Isotopic clearance techniques have been widely used
to measure glomerular filtration rate (GFR) but may
give variable results depending on the level of renal
function. We meastd 36 simultaneous urinary
clearances (UC) of mTc..d iethy lenetriamine-
pertlacetic acid (DTPA), plasma clearances (PC)
of mTc.3TpA and 24 hour creatinine clearances
(CCr) in 9 patients. The patients serum creatinine
ranged from 0.7 to 1.4 mg/dI. UC was measured as the
average of 3 one hour urinary clearances collected 45 to
60 minis after water loading and the injection of tOO
uCi of mTcDTpA PC was measured from three
timed samples from 60 to 180 minutes as the product of
the volume of distribution at time zero and the
regression of the monoexponential plot. PC was
significantly greater than UC (87±3 mI/mm 173m vs
66±2 mI/mm l.73mLm p <0.01). Extrarenal DTPA
clearance calculated as the difference between PC and
UC varied from 0 to 47 mI/mm (mean 21±2 mI/mm) and
was inconsistent in repeat studies on individual
patients. At this level of renal function meart,values for
UCand CCr vere similar (66±2 mI/mm l.73m vs 67±6
mi/mm I.73m ) although CCr showed more variaton.
The difference between PC and UC was not correlated
with the level of GFR as measured by UC. We conclude
that at this level of renal function UC and C2r agree
closely but that PC estimates of GFR are consistently
higher.
ACUTE RENAL FAILURE(ARF) IN PREGNANCY(P): A
REVIEW OF THIRTY CASES AT CHARITY HOSPITAL
OF NEW ORLEANS (CHNO). N. Kevin Krane and Anthony
Cucuzzella*. Tulane University School of Medicine, Section of
Nephrology, New Orleans, Louisiana.
Previous reports of ARF in P have suggested this to be
an unusual occurrence with an incidence between 1 in 1390 to
21,000. By performing a retrospective chart review of
deliveries at CHNO from 1985 to the present complicated by
either severe hypertension or ARF, thirty cases of ARF in P
were identified, as defined by a greater than 50% rise in the
serum creatinine (1.2 mgldl). During this time approximately
13,500 deliverieswere performed, an incidence of one case of
ARF in 417 deliveries. The mean creatinine was 2.76±61
mg/dl and mean values for systolic and diastolic blood pressure
were 157.4±7.7 and 100.2±4 respectively; the hemoglobin,
hematocrit and platelet counts were 9.6±.3, 29.2%±1, and
158±27.3. The uric acid was 7.4±.6, AST was 225.1±111.6,
and the mean birth weight was 2276±235.5 gm. Coagulopathy
was seen in five patients. Of these thirty cases, only thirteeti
cases were associated with preelampsialeclampsia. Four cases
of ARF were associated with underlying diabetes, and a variety
of other diagnoses were responsible for the remaining cases.
There was one maternal mortality, five fetal deaths in the first
trimester and three in the third. Two women required dialysis.
In sixteen patients, the serum creatinine returned to normal,
one patient who required dialysis did not recover, and a renal
biopsy demonstrated global sclerosis without cortical necrosis.
In conclusion, these women are more likely to have
thrombocytopenia and abnormal liver function tests than in
normal P. Acute cortical necrosis, however is an unusual cause
of renal failure even in this group of patients. Finally, in
contrast to previous studies, ARF is not an unusual
complication of P when milder cases are considered, with rn
incidence of 1 in 417 in this patient population.
POItSSUIl (K) DLETICt1 It SC*)UPI (Na)
RHI'INIflCSI NI) flClSIE BI PSURE IN WIPER-
THIV. GG Krishna, SC Kapxr*. Dept. of
Medicine, Temple University, Philadelphia, Pa.
We have previously shown that potassium depl-
etion elevates blood pressure in norsotensives
(N DIgi 3 Med 1989;320:1177). The effect of low
K diets on blood pressure in hypertension is un-
known. Accordingly, 8 essential hypertensives
ingested isocaloric diets providing either 96
mEaJd (K96) or 16 iriEq/d (K16) of K for 10 days.
The Na intake was kept constant for each subject
at 110—130 mEaJd. The average daily urinary Na
excretion (K96:111±7 mEaJd, K16: 83±6 mEaJd,
p<0.OO5), potassium excretion (K96:78±5 mEq/d,
K16:26±4 mEq/d, p<0.00l) and plasma K
(K96:4.2±0.1 mEaJL, K16:3.4±0.1 mEq/L, p<0.OOl)
were lower on low K diet. The mean arterial
pressure (MAP) was higher on low K diet (K96:
107±2 nirtIg, K16:113*2 innlig, p<0.05). The plasma
renin activity (PPA) (1.4±0.1 vs 1.3±0.2
ng/rnL/h), plasma arginine vasopressin (AVP)(3.3±1.2 vs 2.1*0.4 pg/nt.), Cinuljn (107±8 vs
122*13 ntt4/min), Cp (508*48 vs 488*42 mWmin)
were similar on K96 and K16. The plasma aldost—
erone was lower on low K diet (12.5*1.2 vs
3.7±0.7 ng/dL, p<O.01). The plasma conceritra—
tions and urinary excretion rates for Ca and Mg
were similar on the two diets. In response to 2L
isotonic saline infusion (500m14/h) MAP rose on
both diets but reached higher levels on low K
diet (110*2 vs 115*2nalig, p<0.05). Thus potas-
sium depletion induces sodium retention and
elevates blood pressure in hypertensives. These
effects of potassium depletion are not mediated
by alterations in renal helTodynamics, PRA, plasma
AVP or changes in Ca and Mg metabolism.
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A RT !4DDEL OF AGJI'E RENAL FAIlURE AND SEPSIS.
Martin lih1msrwi*, Jay VadgaiM, and Joel D. I<pple,
Harbor-UClA Med. Ctr. and UClA, Los Angeles, Cit.
Although many animal studies have examined the
mechanisms of hypercataboliain in acute renal
failure (APP), no animal studies have evaluated
the metabolic response to both sepsis and ARE.
Since patients with ARE often are septic, and
these individuals may have the most severe
catabolism and high mortality, we examined male
Sprague 1wley rats who underwent sham Surgery
(n=5),, aecal ligation (CL) causing sepsis (n'5),ARi caused by renal artery clasping for 45 mm and
oontralateral neithrectomy (n=4), and APP + CL(n"12). CL and ARF + CL caused an intraabdominal
aboess. Urea nitrogen appearance (UNA, mW24 h),
in the sham, CL, ARE and APP + CL groups was 108
25 SM, 125 9, 181 22 and 205 7, respect—ivaly, 24 hrs after surgery (APP or ARE + CL vs
sham or CL, pcO.05). These differences disap-peared during the second 24 hr period after
surgery. At 48 hrs serum urea 0 in the sham, CL,
ARE and ARE + CL was 18 2, 19 2, 171 31 and251 40 mg/dl, respectively (ARE + CL vs sham, CL
or ARE, p<0.O5: ARF vs sham or CL p<0.05). Serum
creatinine at 48 hrs was similar in the ARE + CL
and APP rats and higher in these animals than in
the sham or CL groups. Thus, CL, although causingperitonitis, had little effect on net protein
degradation as indicated by UNA. ARF + CL
increased net protein catabolism by about 60
percent over CL alone. ARE also increased net
protein degradation although to a slightly and not
significantly lesser extent than ARF + CL. These
findings suggest that rats with ARE and sepsis may
provide a better model for studying the catabolic
status of septic patients with ARE.
HLNATOLOG1C IrFECTS OF ENALAPRIL IN HYPERTENSIVE COLLAGEN
DISEASE PATIENTS WIIH RENAL INSIJfFICIENCY. Patrice
La Belle, Philip V. Rodel*, Merck Sharp & Oohme Research
Laboratones, West Point, PA.
Patients with collagen vascular disease are considered
to be at increased risk for blood dyscrasias. Renal
inairment may add to this risk. A total of 240 CVD
patients were treated with the ACE inhibitor enalapril (E
in prospective open—label multiclinic studies. Of these
patients 139 had baseline renal impairment (serum
creatinine > 1.6 mg/dl, creatinine clearance < JO mi/sin,
or dialysis). Treatment was for a mean duration of 220.6
days (< 1 week to 3.6 years) at a mean daily E dose of
16.2 mg (2.5 mg to 80 mg). Only 2.6% of patients were dis-
continued due to non—response and 10.1% due to adverse
experiences. Five deaths were reported; all were con-
sidered unrelated to E. Ten patients had prior leucopenia
(L) < 3.0 X 1O, neutropenia (N) < 1.0 X l03/sn3 or
agranulocytosis (A) associated with prior captopril (C)
therapy. Four patients with L or N, 2 with prior
captopril therapy and 2 additional patients (1 with Felty's
Syndrisne and 1 with a lupus flair), that had not resolved
prior to initiating continued to exhibit I which did not
worsen during enalapril therapy. None was considered
related to E. No patient developed L, N or A during
enalapril therapy even with the use of conc5nitant inmuno—
suppressive drugs (azathioprine, methotrexate,
cycloxporine). There was one case of thrcv,ocytopenia
considered to be serious and probably related to E. No
other serious adverse hematologic effects were reported for
E. The use of E n CVD patients including those with renal
impairment appears to be efficacious and has a good
henatologic safety profile.
THE CLINICAL EFFECTS AND SIDE—EFFECTS OF
RECOMBINANT HUMAN ERYTHROPOIETIN (EPO) IN ANAEMIC
PATIENTS ON CHRONIC HEMODIALYSIS.
Canadian Ervthroooietin Study Group, Robarts
Research Institute, London, Ontario.
Eight Canadian centres conducted a randomized,
double—blind trial in 118 hemodialysis patients
with a hemoglobin (Hb) less than 90 gm/i.
Patients were randomized to 3 groups: I placebo,
II EPO to achieve a H of 95—110 gm/i, III EPO to
achieve a H of 115—130 gm/i. The Initial EPO dose
was 100 u/kg thrice weekly. Patients were
followed for 6 months: mean Hb at six months was
74 gm/L (gl), 102 gm/L (g2), and 117 gm/L (g3).
There was one seizure in gl and two in g2. One
patient died (gl). Vascular access clotting was
more frequent In patients receiving EPO (p—0.Ol):
gl: 1 patient, g2: 4 patients, g3: 7 patients.
There was no change in systolic blood pressure
(BP) among groups, but EPO—treated patients had an
increase in diastolic BP (78 to 85 ninHg In g3:
p.0.001 among groups). Antihypertensive
medications were increased in 27% of EPO and 91. of
placebo—treated patients. Severe hypertension
(diastolic BP >110 or hypertension associated
seizures) occurred in 13% of placebo and 14% of
EPO—treated patients. The EPO—treated patients
most likely to develop severe hypertension were
previously hypertensive patients (p.0.04), and
patients with a previously failed transplant
(p..0.05). There was a correlation between the
rate of rise of HB and the change in diastolic BP
during the first 5 weeks of therapy (r—0.42,
p.zO.001).
SUMMARY: In general, EPO treatment was well
tolerated. There was a higher incidence of
hypertension and graft clotting in EPO—treated
patients.
THE EFFECT OF RECOMBINANT HUMAN ERYTHROPOIETIN
(EPO) UPON QUALITY OF LIFE AND EXERCISE CAPACITY
OF ANEMIC PATIENTS ON CHRONIC HEMODIALYSIS.
Canadian Erythropoietin Study Group, Robarts
Research Institute, London, Ontario.
Eight Canadian centres conducted a randomized,
double—blind trial in 118 hemodialysis patients
with a hemoglobin (H) less than 90 gm/i to
determine whether correction of the anemia with
EPO improved their quality of life and exercise
capacity. Patients were randomized to 3 groups:
I placebo, II EPO to achieve a H of 95—110 gm/i,
III EPO to achieve a H of 115—130 gm/i. Patients
were followed for 6 months, when the mean H was 74
gm/l (Group I), 102 gm/i (Group II) and 117 gm/i
(Group III). There was no difference In quality
of life or exercise capacity between Groups II and
III. When all patients on EPO (groups II and III)
were compared with placebo, there were clinically
and statistically important Improvements in the
Sickness Impact Profile (pp.02), the physical
symptoms (<.001), fatigue (p<.OOl) relationships
with others (p..OOl) and depression (p=.0l8)
dimensions of a kidney disease specific
questionnaire (KDQ). and a stress test (p..Ol8).
No difference in time trade—off, frustration
dimension of the KDQ or six minute walk results
were seen between groups. There was a positive
correlation between improvement in fatigue and
increase in H (r..31, p..002).
SUMMARY: In a randomized, double—blind
placebo—controlled trial, EPO caused a
statistically and clinically significant
improvement in the quality of life and exercise
capacity of anemic hemodialysis patients.
THE EFFECT OF RECOMBINANT HUMAN ERYTHROPOIETIN
(r-HuEPO) ON RENAL FUNCTION IN MAN. VS Lim, J
Fangman* and M Flanigan. Dept. of Medicine, Univ.
of Iowa College of Medicine, Iowa City, Iowa.
To assess the effect of r-HuEPO on renal func-
tion, the slopes of the regression lines of the
reciprocal of serum creatinine (1/Cr) versus time
were compared in 26 cohorts. The subjects were
matched for age, sex, diagnosis and degree of
renal insufficiency. Group 1 consisted of 10
patients with anemia and treated with r-HuEPO.
Group 2, 10 patients with anemia, but did not
receive r-HuEPO. Group 3, 6 patients who were not
anemic. All cohorts were followed prospectively,
Period B, from the first day of the study to the
time of data analysis or initiation of dialysis.
Renal function was also examined retrospectively,
Period A, from the first day of the study to the
time of first renal function measurement. Mean
duration of observation in Periods A and B were,
respectively, 20 and 12 months in Group 1, 23 and
12 months in Group 2, and 24 and 16 months in
Group 3. Results are as follows:
Hct(%') Cr(mr/dl) 1/Cr
I F I F A B
1 28±2 36±2* 6.6±2.7 8.3±4.5 -0.0058 -0.0054
2 33±4+ 27±3*+ 5.6±1.5 11,3±4,5* -0.0055 -0.0063
3 46±7 43±6(a 5.5±1.6 6.4±l.8@ -0.0040 -0.0010
Values are means SD; *, p<O.O5 by Student's t
test comparing I and F (initial and final values
of Period B); + and @ p<O.05 comparing, res-
pectively, Groups 1 to 2, and 2 to 3 by Duncan's
test. Thus, it appears that neither administra-
tion of r-HuEPO nor a normal hematocrit
accelerates the deterioration of renal function
in patients with renal insufficiency.
ALTERED VASOPRESSIN (AVP) RELEASE AND OSMOTIC
REGULATION DURING EXERCISE (EX) IN PATIENTS WITH
REFLUX NEPHROPATHY (RN).
L-E Lins*, S H Jacobson*, 0 Ekldf*, C-G Eriksson*,
B Tidgren*,J Winberg*. (Intr by C M Kjellstrand)
Depts of Med, Ped Radiol, Chem, Physiol and Peds
Karolinska Hosp and Institute, Stockholm, Sweden,
Controversy exists about the genesis of hyper-
tension (HI) in patients with RN. We studied syst.
(SBP) and diast. BP (DBP), renin (PRA), angio-
tensin II (All), aldosterone (Aldo), AVP, and Se-
osmolality (Osm) at rest, sitting on bicycle ergo-
meter (Stage 0), during graded EX (Stage 1 and 2)
until exhaustion (max) and 15 mm after LX in 22
patients (mean age 32 years) and 13 healthy contr.
(mean age 34 years) to study if it is possible to
detect early disturbances in BP-control and BP-
regulating hormones during LX.
The patients had higher DBP (p<0.0l), higher Osm
(p<0.00l) and slightly higher PRA (p<0.06) than
than the controls at rest. AVP was higher at Stage
o (3.5 vs 2.0, p<0.0l), at Stage 1 (3.1 vs 2.1,
p<0.06) and 15 mm after EX (4.2 vs 2.4, p<0.05).
Osm was higher at Stage 0 (291 vs 286, p<0.05), at
Stage 1 (292 vs 287, p<0.05) and at 15 mm after
EX (293 vs 289, p<0.05). SBP, PRA, All, AVP and
Aldo all increased in patients (p<0.001, p<0.01,
p<0.001,p<0.001 respectively) and controls during
EX. There were no differences in SBP or hormones
at max.
Patients with RN have increased AVP and Osm during
light LX and after max. The chronic hypersecretion
of AVP and PRA at rest and during light EX may
subsequently cause vascular changes with an
increased risk of HI.
GAS11TSI1NAL (GI) vruny IN PATI1I'S RtVD3 M.LA1tRY
PItltl*AL DIALYi (CAPD). J. Lorch, S. Gandler*, N.
Rubinoff*, A. llei, S. corteil; 1pts of Ned and Bad, St.
ljke's-Brcs Ikisp, Coltmbia thiv, NY, NY.
QtPD patiants iimy have early satiety, loss of appetite,
nausea and vcinitlag. To determine whether these patiants heve
aixiorual GE iotility, gastric euptying ((a) and miallintestinal tranait tinsa (TI) were umesured. A quastinire
elicited GE syiuptcmm. 17 patietts vithixit diabetes and treated
at least 6 uuflhs were stuiiei. bjects ate a meal of two
cooked with 5(t) ti 99in-techthm, sulfur colloid (Tc—9)
and wereinaged at 0,30,60, 90and120 mm. vas the
percant of Tc-9 activity retained In the stcamch. IT was
determined farm, the lactulose - hydrogan (119) breath test.
bjects Iapested an isoasutic soluticm of lOg lactulose in2 cc water. Breath ssiç]au were analyzed for It2
coocantratim every 10 sIn for up to 240 sIn. TI was the tlnm
of a sustained rise In breath 119 of 5 ppn over baseline values.
All subjects were stiafiel wiTh dia].ysate in the peritcuesi
cavity. ( and TI were ccmçared to noruml ccutro].s. IT was
determined in all subjects while ( was determined in 16. 2
subjects (14%) hal noruml (<45% retanticu at 90 sIn), 6
(43%) had mild gastroçmresis (56-75% retanticm) axl 6 (43%) l
severe gastroparesis (76-9( retanticm). 10 sthjects (59%) had
curuel TI (<1(t) mm), 2 (12X) had minleally prolcmed TI (110
mm) and 2 (12%) had significantly probooged TI (> 150 sin). 3
subjects failed to produce a breath H., peak. At the tine of
the TI test patiests ware questicue as to whether or mt
nausea, vcuiiitIj loss of appetite and early satiety ware a
problems. All but 2 subjects (8%) l at least cue ccmp].aint,
53% ccqilained of nausea, 35% of vonitiug, 47% loss of appetite
and 76% early satiety. However, nsrt of the patieits with suet
aixiornel sutility stodies had the feemt cciup]aints while theme
with the suet cuup]aints did cut necessarily have the suet
prolcaged sutility. These results Indicate that suet CAR)
patisuts have delayed and noriial TI but that these tests
fail to correlate with tcmu)to1t.
TRANS VENOUS RENAL BIOPSY: A PRELIMINARY
REPORT ON 36 PATIENTS.
F Ma!, A Mevrier, P Callard, JJ Altman, D Kleinknecht,
M Beaugrand, JP Ferrier. (Intr. by 0 S Hill) Facult de
Méclecine, Bobigny, France
Percutaneous renal biopsy (RB) is contraindicated in
patients (pts) with severe bleeding disorders, uncontrolled
hypertension, chronic respiratory insufficiency and more
generally in pta who could not assume the hazards of
perirenal hematoma. We have devised a method of RB
inspired from hepatic biopsy by transvenous jugular route,
which we have applied to 36 informed and consenting pts.
After local anesthesia a 9 F catheter was inserted into the
internal jugular vein, guided under fluoroscopic control
into the might renal vein and wedged into the lower pole of
the kidney. One to four samples were taken with a 66 cm
long needle under vacuum aspiration. In some cases
pressures in the renal vein and vena cava were measured
and a liver biopsy was also taken. Pts were selected
because of: severe clotting disorders in 12, necessity for
combined liver and RB in 12, severe chronic respiratory
insufficiency in 4, uncontrolled hypertension in 2 and
failure of conventional percutaneous RB in 6. We obtained
renal tissue in 30/36 pts (83.3%) and glom. were present in
25/30. Number of glom. was m SD 9.5 5, (range
2-23). Complications were brief macroscopic hematuria in
3 pts and minor non-clinically significant perirenal
hematoma in 2 others. These preliminary data suggest that
transvenous biopsy of the right kidney is an efficient and
safe method of RB in case of contraindication to any other
access to renal tissue.
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H-i NUEAR WIaIETIC RESONANCE (NMR) SPECI'6O)PY
OF URINE. Malhotra D. , Shapiro J.I. aid than L
Dept. Ned., Univ. Olondo Sub. Med., Denver, CD.
H-i NMR spectroscopy is a powerful analytical
tool tub can obtain chemical information from
biological samples. To explore the potential
utility of this methodology for investigative and
clinical nephroiogy, urines frees patients and
normal controls were studied following
conventional urine analysis. H-i lIMIt was
performed using a Bruker AM-300 high resolution
NMR spectrometer on urine samples diluted 1: i
with D20 spiked with trinethylsilyipropionate(ISP) as an internal chemical shift standard.
Spectra were obtained in the Fourier transform
aside in just over 10 minutes from each sample
with transients employing 900 palses, 10
second delays aid water suppression with gated
decniplinj. Substances in concentrations of 0.5
sf1 gave signal to noise of >100:1. In normal
urine, major spectral peaks were limited to those
attributable to creatinine (3.04 arid 4.03 ppm).
With pre-renal azotemia, additional spectral
resonances were detectable in the ppm ranges of
2.5—2.8 arid 3.1—3.9. Patients with glycosuriadamonstrated resonances attributable to glucose
in the 3.4 arid 3 •8 ppm. Patients with acute
tubular necrosis demonstrated a characteristic
peak at 1.88 ppm tub appears to be specific for
this condition. With methanol and toluol
irqestions, H-i NMR could detect these compounds
in the urine. Chemical shifts were confirmed in
defined solutions approximating urine. From these
pilot data, it appears that 11-1 lIMIt spectroscopy
of the urine might afford a rapid and useful
analysis in patients with acute renal failure or
toxic substance ingestion.
INDUCTION OF REMISSION IN RAPIDLY PROGRESSIVE GLO—
MERULONEPHRITIS(RPGN) WITHOUT PULSE METHYLPEEDHISI-
LONE(PMP), BUT BY USING INTRAVENOUS GAIIMA GLOBULIN
(TVGG) PLUS PLASMAPHERESIS(PP). N.L.Nsnohar, B.N.
Louis & H.I.Lipner, Maimonides Mad Gnt,Brooklyn.NY.
Several 10 yr followups of RPGH pts Rxed with
PMP & tapering doses of steroids(with or without
cytotoxics) hsva reported high incidence of infect-
ions, G.I.bleeds, neoplasms, progression to ESRD
depite such Rx etc.,
Faced with a 57 yr with past Mx of ETOH abuse,
cirrhosis, esophageal varicies & recurrent pen—
rectal abscesses, whose s.creat(mg%) rose from 1.7
in Jan'89 to 11.3 in Mar'89, with>5O% glomerular
crescents & predominent IgA on Bx, we induced re-
mission of the RPGN with PP followed by replace-
ment with 5% albumin & 60 ga of IvGG at each PP. A
total 13 lIDs & 5 PPm were done(last 2 PPs without
lID) when s.creat stabilized5 at discharge. Two
subsequent episodes of rise of s.crest to 6.4 &
9.3 at 1 & 3 wks post discharge respectively, were
treated with low doses of prednisone(4O to 60 mg/d
tapered to 15 to 20 mg/d within a week & maintain-
ed there), when s.creat stabilized at 4.0 mg%.
IVGG combined with PP(without concomitent stero-
ids or cytotoxic) increased the urine output from
450 to 2800 cc/d & improved Ccr from 3.5 to 14 cc!
sin, but hematuris resolved only with susequent
low dose steroids Rx.
It seems that the short & long ten side effects
of FlIP Rx in RPGM may be related to the total cum-
ulative steroid dose a Pt receives. By the use of
IVGG + PP one can avoid the initial large doses of
steroids in the form of PMP & still induce a remi-
ssion in RPGN.
A large number of RPGN pta Rxed with high dose
IVGG + PP need to be followed on a long ten basio
LOW HDL CHOLESTEROL IS NOT ASSOCIATED
WITH CORONARY ARTERY DISEASE IN AZOTEMIC
DIABETICS. CL Manske5 (Intr. by TH Hostetter).
University of Minntsota, Minneapolis, Minnesota.
Juvenile onset diabetics (DM) have accelerated athero-
sclerosis (AS) with 35% dead of coronary srtery disease
(CAD) by age 55, Associated renal failure increases the
incidence of AS in DM. We measured fssting lipids in 37
consecutive azotemic DM undergoing cardiac catheter-
ization. Lipids were measured by the Lipid Research
Center and compared with age and sex-matched controls.
Diabetic, controls P
Totsl cholesterol 212 181 <.01
Triglyc,rid, (To) 178 114 <01
Low density lipoprot,in (LDL) 139 117 <.05
High density lipoprotein (MDL) 25 48 <es
DM on dislysis (nw2l) did not differ from pre-dialysis
(n—l6). Presence of CAD was ascertained by coronsry
angiography. Comparison of lipid profiles revealed a
significantly lower HDL in patients with no CAD.
No CAD (n=181 OAD (n191 P
choleeserol 317 j49 208 sa MS
TO 181±62 175±115 MS
HDL 33j10 42jtt <.01


























Although low HDL levels are associated with CAD in
the general population, this was not true in azotemic DM,
in fact the reverse pattern obtained. Therefore, the use
of diet or drugs to increase HDL levels in azotemic DM
to prevent CAD is dubious and may be cnntraindicated.
SYSTEMIC CALCIPHYLAXIS IS ASSOCIATED WITH AM
ACQUIRED DEFICIENcY OF PROTEIN C. Ravindra L.
Glynia Scott, James A. Sloand and Charles
W. Francis. Univ. Rochester, Depta. Medicine &
Pathology, Rochester, NY.
We have studied five patients with chronic renal
failure and systemic calciphylaxis, s syndroae
characterized by extensive vascular end soft tissue
calcification and skin necrosis. Four patients
developed necrotic skin lesions typical of warfarin-
induced skin necrosis involving breast, thigh,
buttock or calves. Digital gangrene developed in
the fifth patient. Skin biopsies in three pstients
showed throabotic occlusion of venules identical to
that seen in warfanin-induced skin necrosis.
Protein C levels were measured because warfanin-
£nduced skin necrosis has been associated with
deficiency of anticoagulant protein C pathway,
thereby contributing to thrombosis. Protein C wss
measured by the antigenic, chrosogenic and
anticoagulant assays, and the results compared to
normals and pstients with nephrotic syndrome and
patients with chronic renal failure on dialysis but
without calciphylaxis.
Protein C activity was significantly reduced as
measured by chrosogenic (pc.01) or anticoagulant
assays (p< .01) in calciphylaxis patients as compared
to the other three groups. There was little varia-
tion in samples before and after dialysis,
suggesting that a dialyaable inhibitor was not
pre"'ent. In addition, in vitro aixing studies with
norssl placma showed no evidence of an acquired
inhibitor of protein C. These findings suggest that
hypercoagulsbility due to functional protein C
deficiency say contribute to thrombosis resulting








8 antigenic throaarsenic Snticoag.8 9± 94±2 95±10
12 119±8 97±9 93±11
8 148 15 121 10 77 19
5 113 13 73 7 44 6
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A NEW TECHNIQUE FOR PERCUTM1EOUS RENAL BIOPSY
(PItS). Robert T. Morrison*, J. Grant Barr*,
Michael J. Wilkowski*, James A. Campbell*,
Charles R. Nolan. Wilford Hall USAF Medical
Center, Lackland AFB, Texas.
PRB is the standard of care for evaluation of
renal parenchymal disease. Though relatively
safe, risks include gross hernaturia, perinephric
hemorrhage (PH), A—V malformation, and puncture
of other organs. Often, ultrasound (U/S) is used
to mark the skin over the inferior outer pole, a
spinal needle is used for further localization,
and PRB is performed using a Franklin—Silverman
or Tru—Cut needle. This requires experience and
dexterity to obtain adequate tissue. A smaller
gauge needle might carry less risk of hemorrhage
post—PRB. We report our experience with a new
PRB device. This automated, spring—loaded inst-
rument has an 180 X 16cm (17mm specimen notch)
disposable needle (Biopty System, C.R. Bard).
The needle is passed through a guide on the U/S
transducer and advanced to the capsule under U/S
guidance. Activation causes the obturator to
advance 23mm into the kidney followed immediately
by the cannula. In 10 patients, age 19—41, 9/10
had specimens judged adequate for tissue diag-
nosis; 2/10 had gross hematuria; 0/10 had clini-
cally evident PB, significant drop in Hct, trans-
fusion requirement, or other complication.
These uncontrolled observations suggest that
adequate tissue may be safely obtained with this
smaller gauge biopsy needle and automated biopsy
device with continuous U/s guidance. Further
studies are required to compare the safety and
efficacy of this technique with conventional
biopsy protocols.
REGIONAL MEASUREMENT OF 'H NMR TRANSVERSE
MAGNETIZATION DECAY CURVES (TDC) IN KIDNEY: A
POTENTIAL METHOD FOR MEASURING WATER
COMPARTMENTATION AND EXCHANGE RATES WITH MRI. LiL
Mulkern, M.E. Stromski, H.R. Brady, S.R.
Gullans, F.A. Jolesz. Dept. of Radiology and Renal
Division, Brigham and Women's Hospital, Boston, MA.
The renal medulla and cortex demonstrate high
contrast in heavily T2 weighted MR images due to
the relatively longer transverse relaxation times
in the medulla. Loss of this contrast is a non-
specific finding used to diagnose renal
dysfunction. To improve our understanding of the
factors which influence the T, weighted images we
implemented and tested a 128 echo Carr-Purcell-
Meiboom-Gill (CPMG) imaging sequence on a 1.9 T
imaging system. Using isolated perfused rabbit
kidneys we evaluated TDC's in various regions of
the kidney. Both renal cortex and medulla
exhibited TDC's consisting of two exponentially
decaying components suggesting that the TOC signal
is related to both the intra- and extracellular
water compartments and water exchange between them.
In the cortex, the amplitude of the quickly
decaying component was generally larger than that
of the medulla, consistent with a larger proportion
of intracellular water in the cortex. The influence
of the paramagnetic agent gadolinium
diethylenepentaacetic acid (GdDTPA) on the TDC
components was also determined. The results,
analyzed with a two-site exchange model, offer the
possibility that TDC amplitudes and relaxation
rates can be directly correlated with intra- and
extracellular water volume fractions and water
exchange rates between these compartments,
significantly extending the role of multi-echo
sequences in MRI of kidney and other organs.
VASCULITIS—ASSOCIATED DIFFUSE PULMONARY FIBROSIS
WITH NECROTIZING GLOMERULONEPHRITIS. A. K. Nada,*
V. E. Torres, J. H. Ryu,* 3. 1. Lie,, K. E.
Holley. Mayo Clinic, Rochester, MN.
During 1978—1988, three patients were seen
in our institution with an initial diagnosis of
idiopathic pulmonary fibrosis (IPF) who later were
correctly diagnosed as having pulmonary-renal
vasculitis. These cases involved elderly individ-
uals with progressive dyspnea and nonproductive
cough, bilateral dry crackles, bilateral intersti-
tial infiltrates on chest x—ray, and restrictive
findings on pulmonary function testing. In two of
the patients, lung biopsies were obtained and
tissue diagnoses of nonspecific pulmonary fibrosis
were made. The three patients eventually exhib-
ited microhematuria and renal insufficiency. A
revised diagnosis of small vessel pulmonary—renal
vasculitis was based on the demonstration of
segmental necrotizing glomerulonephritis without
linear immunoglobulin or electron dense deposits
by renal biopsy in two patients, thrombotic
microangiopathy in the postmortem examination of
the kidney in one patient and the retrospective
review of pulmonary biopsies which showed small
vessel vasculitis in two patients. None of these
patients had features of a specific connective
tissue disease, Churg—Strauss syndrome or
Wegener's granulomatosis. There was no involve-
ment of skin, nervous system, or gastrointestinal
tract. The vasculitic syndrome in these three
patients did not fit precisely any of the cate-
gories in the current classifications of
vasculitis. These cases illustrate the need to
consider a systemic vasculitis in the differential
diagnosis of 1FF, especially if an active urinary
sediment is present.
EFFECTS OF CONA—STIMULATED LYMPHOCYTES IN MINIMAL
CHGE NEPHROTIC SYNDROME ON NEGATIVE CHARGE OF
GLOMERULARBASEMENT 1€MBRARE. Kimimasa Nakabayashi
Yoshihiro Arimura*, Toshihiko Nagasawa* (intr. by
K. Kamata). Kyorin Univ., Sch. Med., Tokyo, Japan.
In order to investigate the pathogenetic role
of lymphocytes in the pathogenesis of proteinuria
in minimal change nephrotic syndrome (MCNS), we
cultured rat isolated glomeruli with the super—
natant of ConA—stimulated lymphocytes or serum in
patients with MCNS. Presensitized lymphocytes
with ConA (25 ijg/ml) for 3 hrs were cultured for
48 hrs and the cultured supernatant was harvested.
Rat glomeruli from SD strain (150g) were isolated
by metal sieving. Rat isolated glomeruli and the
cultured supernatant or serum were co—cultured for
3 days. Post—cultivation, glomeruli were stained
by colloid iron and were examined by LM and EM for
the presence of negative charge on GBM. Cultured
supernatants and sera from other GNs and controls
were used for control study. Supernstant assay
system showed remarkable loss of negative charge in
active phase of MCNS, especially prior to steroid
therapy. Moderate loss of negative charge was
found in MPGN and FGS, but no loss in MOM, IgAGN,
sod controls. However, steroid treatment resulted
in no loss of negative charge in any type of these
diseases. Serum assay also showed similar results.
These data suggest thst cultured supernatant and
serum in MOMS have some factors which reduce
negative charge on GBM.
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PLASMA ENDOTHELIN (ET) LEVELS IN PATIENTS WITH
ACUTE RENAL FAILURE. Taichi Nakanishi*, Kimio
Tomita, Kazutomo Ujile*, Shigeo Tomura5, Oaamu
Matuda5, Kenji Ando5, Maaayoshi Shichiri*, Yukio
Hirata5, Fumiaki Marumo • 2nd Dept. of mt• Med.,
Tokyo Med. & Dent. Univ., Tokyo, JAPAN.NT is speculated as a candidate for the
pathogenesis of acute renal failure because ofits strong vasoconstrictor characteristics.
We investigated plasma ET concentrations in
7 patients with acute renal failure using a
highly sensitive and specific radioimmunoasaay:
five men and two women from 14 to 74 years old
(50.6+23.7, n=7, m+SD). Five of the 7 recovered
from the acute phase. Plasma samples were
obtained during the acute phase before treatment
with hemodialysis, and recovery periods after
hemodialysis became unnecessary. Plasma NT in
the acute phase were far higher than the normal
range of 1.5±0.5 pg/mi (n16), and they
subsequently decreaaed in each recovered patient.
Acute phase Recovery
Serum Cr (mg/dl) 75±3•5 2.5+1.3
Plasma ET (pg/si) 10.4+5.1 5.1±4.1
Our results demonstrated that circulating
immunoreactive NT levels were significantly
higher in patients with acute renal failure than
those in normal subjects. Such elevated plasma
levels cannot be ascribed to a decreased
clearance of the peptide resulting from the
impaired renal function, because patients with
chronic renal failure had plasma NT levels almost
comparable to those of normal subjects. NT
released from the damaged endothelium during the
acute phase may at least partly contribute to the
deterioration of renal function.
A MECHANISM OF LOW URINARY CITRATE IN RENAL
STONE DISEASE. Man S. Oh, Charles Y.C.Pak,Jaiine
Uribarri, and Hugh J. Carroll. SUNY, Health
Science Ctr at Brooklyn, Dept of Mcd, Brooklyn,NY,
and Univ of Texas, Southwestern Med Ctr, Dept of
Med. Dallas, Texas.
Low urinary citrate (UCiI) is an important cause
of renal stone disease, but the mechanism of hypo-
citraturia in most is unknown. Although UCit is
known to be reduced in acidotic states,and most in-
vestigations have sought to implicate altered acid-
base status,most hypocitraturic patients are not
shown to be acidemic or to have low net acid cx-
cretion(NAE)or high urinary sulfate(USu1). The
present investigation examines causes of hypo-
citraturia in 160 patients with kidney stones,by
measuring an acid-base parameter unexplored pre-
viously,i.e.net C-I absorption of alkali (C-I alk).
The best predictor of UCit was G-I alk (rO.4l,p=
0.0001). Weaker but still significant correlation
was also obtained with urinary anion gap (r=O.26,p
=O.0l4),and with urinary ammonium(r-O.2l,pO.O4),
and insignificant correlations with NAN and with
USu1. In further analysis,defined as less than
300 mg/d,hypocitraturia was observed in 18 of 90
patients; in 16 of the 18 patients G-I alk wasless than 30 meq/d. Of 72 patients with UCit
greater than 300 mg/d, C-I alk was less than 30
meq/d in 29, and more than 30 meq/d in 43 (p 0.
001). The results indicate that alkali content of
diet is a major determinant of UCit. The lack of
correlation between USu1 and UCit suggests that
the type of acid given influences UCIt. That net
acid excretion is determined mainly by sulfuric
acid production may explain the poor correlation
between net acid excretion and UCit.
ACUTE EFFECTS OF GADOLINIUM TETRAAZACYCLODODECANE—
TETRAACETIC ACID (Gd-DOTA) ON RENAL FUNCTION IN
DOGS. R.C. Pabico. R.W. Katzberg,* B.A. McKenna,*
L.G. Sahler,* and T.W. Morrls*. Univ. of Roches-
ter Med. Ctr., Rochester, New York.
The effects of Gd-DOTA (one of the newer hy-
pertonic (1360 mOsm/kg of H20) contrast agents be-
ing used In magnetic resonance Imaging) on renal
functions were studied in 8 healthy, mixed-breed
euvolemic dogs of either sex, weighing 18—24 kg.
The dogs were anesthesized and intubated, and the
left kidney was isolated for hemodynamic studies
(Katzberg, Pabico, et al: Invest Radiol, 1986).
Glomerular filtration rate (GFR) and effective re-
nal plasma flow (ERPF) measured by Inulin and PAH
clearances, respectively, urine flow (V), osmolal
clearance (Cosm), fractional sodium excretion
(FENa+), and renal extraction of PAll (EPAH) were
determined before (3 control periods) and after
the I.V. administration of Gd-DOTA (0.5 mol/kg).
Control Minutes after Gd-DOTA
15 45 150
V (mi/mm) O.6±.14 1.23* j34* O.72
Cosm (ml/mln) 1.1±.17 1.8±.3* l.9±.5* 1.l±.2
FEN5+ (%) 3.5*0.3 5.2±.5* 4.7±.6* 4.9±1.1
GFR (ml/min) 22±2.7 22±2.7 26± 6 16±2.0*
ERPF (ml/min) 48±6.0 49±4.8 63± 14 38±4.0*
EPAH .66±.02 O.6±.04* O.6±.04* .64±.02
< 0.05 vs Control
The osmotic diuretic effect of Gd—DOTA was evident
within the 1st 15 mm and sustained through 45 mm
after I.V. infusion. GFR and ERPF remained stable
during the early post-I.V. Gd-DOTA but declined
after 2½ hrs. Though relatively safe, as with
other contrast agents, Gd-DOTA should be used with
caution in high—risk patients.
OUTCOMEOFDIABETICPATIENTS ACCEPTED FOR
DIALYSIS. Walter F. Pierinc and DonaldA. Roth. Medical
College of Wisconsin, Milwaukee, Wisconsin.
We evaluated progress of 100 adult patients with end
stage renal disease from diabetes accepted for dialysis
between Jan. 1, 1974 and Jan. 1, 1987. Seventy of the
patients were each matched with a patient with ESRD from
another cause. They were matched for age, sex, race and
time ESRD treatment started.
The onset of ESRD from diagnosis of diabetes was 20.2
years. Nineteen of25 patients selected forkidney transplant
are alive while only 27 of 75 who remained on dialysis are
surviving. Causes ofdeath in 54 patients included 41 who
died from cardiovascular causes and 13 from various other
causes. A risk factor scoring system based on age over 50
years. peripheral vascular complications, ASH]), blindness,
neumpathy, CVA, and hypertension predicted a 35% greater
risk in the patients who died. This type of risk analysis is
not appropriate to exclude an individual from treatment.
When diabetic patients were carefully matched with non-
diabetic patients there was no significant difference in
survival.
Diabetic Patients Matched with Non-diabetic Controls
Ave. Mo. Survivinc
70 Diabetic Patients 35 42.6
70 Non-diabetic Control 32 45.5 n.s.
11 Diabetics Transplanted 10 83.6
11 Non-diabetic Control 10 83.4 n.s.
Conclusions: Patients with ESRD from diabetes are
appropriate candidates for dialysis. Diabetic patients selected
forkidney transplanthave a good prognosis.
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CHANGES IN CAUSES OF DEATH AMONG ESRD
PATIENTS IN THE U.S. Friedrich K. Port, Jose R. Garcia,*
Paul Whelton, Stacey C. FitzSimmons,* and Lawrence H.
Moulton.* United States Renal Data System, Washington, D.C.
Cardiovascular deaths are reported to predominate among
ESRD patients (pts) and to be decreasing in the general U.S.
population. To evaluate patterns of change in the reported
causes of death among ESRD patients we utilized the U.S.
Renal Data System. All deaths among Medicare beneficiaries
(>90% of all ESRD pta in the U.S.) are reported on the HCFA
Death Notification Form and were evaluated for the years
1984-1987. Death rates were calculated for each of 23
categories of cause from the annual death counts per the number
of pta at risk of dying for the same 12 months among the age
groups 0-24; 25-44; 45-64; 65+ years. There were up to 22,572
deaths/year among up to 129,873 pts at risk/year. Cardiac
causes predominated in all age groups. Septicemia was second
most common among ages 0-64 and withdrawal from dialysis
among ages 65+. The next most common cause was
cerebrovascular accident (CVA), which accounted for 2, 4, 10
and 16 deaths per 1,000 pta years for the young to old age
groups, respectively, in 1987. The overall trends for various
causes by age showed relatively small changes between 1984
and 1987 and specifically no reducation in myocardial
infaraction deaths. However, there was a decrease in the death
rate due to CVA in all age groups averaging 15% (p <0.005),
which is a greater decline than that observed in the general
population. Examination of death rates by cause of death
provides an excellent opportunity for analysis of changes over
time and for evaluation of potential risk factors.
ENHANCED PRESSOR ACTIVITY IN PATIENTS WITH THE NEPH-
ROTIC SYNDROME (NS). A.J. Rabelink, H.A. Koomans,
E.J. Dorhout. Mees. Dept. of Nephrology. University
Hospital, Utrecht, The Netherlands.
Adults with the MS often are mildly hypertensive.
This cannot be explained by hypervolemia: in these
edamatous patients blood volume is often normal or
slightly elevated. To reveal abnormal pressor activ-
ity we studied the effect on mean arterial pressure
(MAP, mHg) of Captopril (CA, 25mg iv) and Clondine
(CL l5Omug orally) in 14 untreated NS patients (free
diet) and in 8 healthy volunteers (controls, 2Onsnol
Na diet). Results: MAP was slightly elevated in MS
patients. In 9 patients, the MAP response to CL was
abnormally large, (group I); in the other 5 patients,
MAP dropped considerably after CA (group II). The
latter had higher baseline plasma renin activity
(PRA, fmol/l/s) and plasma noradrenaline (pNA,
nmol/l); baseline MAP, plasma volume (PV, ml/kg lean
body mass), plasma creatinine (pCreat, muenl/l) and
plasma albumin (PAlb, gil) were similar in the two
subsets.
group I (n=9) group II (n=5) Cont 1
PV 65. 3t 3.9 61.4± 1.9 57. ; 1.6
UtlaV 57.8± 11.3 21.3± 11.1 22. 4.8
pCreat 127 42 128 18.2 87 — 4.1
pAlb 19.7± 1.4 16.7±2.3 43.2± 1.2PRA 416 97 2876 - 1049 595t 181
oNA 0.57± 0.13 2.28± 0.31 0.58± 0.1
MAP 98.6k 2.2 lO2.4 4.8 84.4± 2.3
AMAP-CA 5.3- 1.4 29.8 - 4.2 7.3 1.2
JtAP—CL 23. 7±1.8 11.5 2.4 14.7± 13
Conclusion:The modest blood pressure elevation
frequently found in adults with MS is due to abnormal
pressor activity of the renin system or sympathetic
drive. The latter seems to concern increased catheo-
cholamine—sensitivity rather than increased release.
The reason for this findings remains to be elucidated.
CONSULTANT: A QUESTION-DRIVEN COMPUTER-BASED
MEDICAL AND NEPHROLOGICAL INFORMATION
SYSTEM. BIT) Rose, WR Hersh", RA Greenes", J Rush".
Harvard Medical School, Boston.
Approximately two-thirds of patient visits generate a
question to which the physician does not know the answer
(Covell, et al. Ann Intern Med 1985; 103:596). Only about 30
percent of these questions are answered during the patient
visit, usually by asking another physician. Journals and
textbooks are often not svailable or out of date, and the
physician does not have the time to perform a library
search.
We hsve designed a unique, computer-based system
"Consultant" that is driven by specific questions generated
by the physician. Examples in nephrology and hypertension
might include:
What is the risk of pontine myelinolysis in the treatment
of hyponatremia?
What is the difference between arterial and mixed
venous blood gases in circulatory failure?
Should black patients with hypertension be treated
differently from white patients?
What are the risks of converting enzyme inhibitors in
renovascular hypertension?
Consultant allows the user to type in either the keywords
or the question itself. This will initiate a search for all cards in
the system containing information that matches for the
appropriate keywords. The user will see a list of the titles of
these cards; the titles represent the question that is answered
by the card. The user can then choose the card that answers
his or her question or can browse through all the
successfully matched cards. Each of the answers is Written
by a specialist and is up-to-date and appropriately refer-
enced. This system provides almost immediste desktop
access to clinical data relevant to the daily needs of both
general internists and subspecislists.
THE EFFECTS OF PARATHYROIDECTOMY ON HEART
FUNCTION AND CALCIUM CONTENT IN HEMO-
DIALYSIS PATIENTS. S.G. Rostand, C. Sanders*, E.A.
Rutsky, K.K. Kapur*, N.C. Nanda*, NRTC, University
of Alabama at Birmingham, Birmingham, AL.
Heart failure occurs often in dialysis patients. We
have previously shown inverse associations between
cardiac ejection fraction (EF), heart calcium content
(MCa) and CaXP. Elevated PTH has also been implicated
in dialysis associated heart failure but its role is uncer-
tain. To assess further the role for PTH in this process,
we examined MCa, LV systolic (EF) and diastolic funct-
ion (Doppler E/A wave amplitude) using energy subtract-
ion radiography, 2D Echo and color Doppler at baseline
and six months after parathyroidectomy (PTX) in 11
dialysis patients age 49.7±SE 3.5 yrs. Intact PTH fell
from 786±169 to 55 pg/mI. Alkaline phosphatase fell
434±151 IU but there was no change in CaXP. Four pat-
ients had improved EF but no change was noted for the
total group (49.8±3.5vs.52.7±4.6%). All patients but one
had impaired diastolic function (E/A<1.0) before PTX
(E/A=0.68±0.08) which did not change six months later
(0.68±0.15). MCa, elevated prior to PTX, did not change
six months later (256±45vs.269±46 mg/cm2) although it
fell in three patients, two of whom had reduced CaXP.
No relationship between LVEF and MCa was noted in
four patients whose LVEF improved. No further changes
in heart function or MCa were noted in eight patients
restudied one year post PTX. Thus, PTX had no consist-
ent effect on MCa, LV systolic or diastolic function.
The data suggest that once accumulated in the heart,
calcium tends to remain. This may account for the fail-
ure of LV systolic and diastolic function to improve after
PTX. We suggest that LV dysfunction in dialysis patients
relates less to direct effects of PTH on heart metabolism
and more to the heart calcium burden and to other un-
defined factors.
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METABOLIC EVALUATION OF URINARY STONE FORMERS (USF)
TREATED WITH EXTRACORPOEERL SHOCK WAVE LITROTRIPSY
(ESWL); EVIDENCE OF ABNORMAL RELATIONSHIP BETWEEN
URINARY OXALATE (UOx) AND CITRATE (UCit). pgy
JA,Sierra—ijjnor RI Noguera, ML' Ramlrez, MD*& Pefia,
JC Clinica Litiasis Renal Medica Sur, & Instituto
Nutricion. M8xico City.
ESWL is now an excellent alternative to surgery in
USF. Patients which are treated with ESWL are expo
sed to recurrence of their stone disease. Therefore
a stone clinic must include not only ESWL but a —
complete and sensitive protocol to establish the me
tabolic abnormalities responsible of the lithogene..
sis. We studied 162 patients after two months of a
complete ESWL. 92 males, 70 females, 28 to 59 years
old. The patients were studied on a usual diet and
after an oral Ca load of 1 gr. per day during 5
days. Each time a 24 hrs. urine was collected and
after overnight fast a separate 2 hrs. urine and a
7 ml blood sample were obtained. Urine volume was
measured, three lOml. aliquotes of ea/urine sample
were separated and 1% HCL, 1% NaOH at 5% or no pre
servative were added.We determined: Ca,P,Cr,Uric
Ac,Mg, Oxalte,Citrate,AMPc,Na,K. and in serum: Ca,
P,Cr,Uric Acid,Mg,Na,K,Cl,CO2,Alk. phosp. We calcu
lated Ca/Cr,TmPO4,Cr Clearance and UOx/UCit. As
expected 63% had some form of hypercalciuria; 43%
Uric Acid defects. Urinary citrate was found signi
ficantly lower on stone foriners x: 171 127 mg/day
vs 642 367 p<O.O5. Urinary oxalate excretion
was normal in every single patient. UOx/UCit. was
x O.O38 + 0.016 in normals and 0.14 0.091 in —
patients p<O.OO5. The relative excess of UOx, a
promotor of nucleation, in the presence of low
UCit, an inhibitor of nucleation, in likely to —
increase the recurrence of stone formation in these
patients.
EXERTIONAL RIIABDOMYOLYSIS (ERh) INDUCED BY THE ARMY
PRYSICAL FITNESS TEST (APFT). David P. Tietfen,
Louis M. Guzzi*. Eisenhower Army Medical Center,
Nephrology Svc., Dept. of Medicine, Ft. Gordon, CA
To assess the risk of ERh for exercising
soldiers and investigate potential early markers
of inyoglobinuria leading to ARF, 78 male Advanced
Individual Trainees (age 18—26 years) from Fort
Gordon performed a standard APFT with measurements
of creatine kinase (CR), urine myoglobin (0Mb),
serum creatinine (Scr), BUN, and urinary adenosine
deaminase binding protein (ABP) before exercise
and at 6 and 24 hours after. An APFT consists of
pushups, situps, and a 2 stile run. No evidence of
hypovolemia estimated from body weight loss during
the APFT or orthostasis after exercise was noted.
Results of laboratory testing (N—78; mean SEN):
post APFT post APFT
value (units) pre APFT 6 hours 24 hours
CK (U/L) 196 17 280 20* 233 17*
0Mb (ng/ml) 1.4 5.2±0.7* 2.6
Scr (mg/dl) 1.2 .02 1.4 .02* 1.2 .02
BUN (ag/dI) 14 ±0.3 14
AEP (AU) .02 .01 .01 .001 .01 .001
* p < 0.05 (compared to pre APFT)
The APFT caused liMb to increase only slightly.
No measure of renal function (Scr, BUN) increased
to a clinically significant degree, although small
increases reached statistical signifcance. No
clinical ARF (Scr rise > 0.5 ing/di) or subclinical
tubular injury indicated by a rising AEP developed
with this level of provocation. We conclude that
the amount of muscle injury and/or volume depletion
required to precipitate ARF due to ERh is unlikely
to be caused by an APFT, and liMb concentrations
above 5 ng/ml are probably necessary to induce
myoglobinuric ARF in the absence of hypovoleniia.
EFFECT OF EXTRACORPOREAL SHOCK WAVE
LITHOTRIPSY (ESWL) AND URINE (U)
OSMOLALITY (Osm) ON URINARY REDCELL
MORPHOLOGY (URCM). li Turitzin1, , CRotellar, RC Mackow, JJ Pahira TA
Rakowski, JF Winchester. Georgetown U Med
Ctr, Washington, DC.
Urinary erythrocyte size frequency
distribution was studied by automated
cell counter in urine from 19 patients
who had undergone ESWL. Hematuria of
glomerular, and non—glomerular origin as
well as mixed patterns (Fig.l) were
seen.In vitro, a strong
correlation between low




The mean median cell
volume (MCV) of 8
I pll,j samples with Oembetween 68 and 2OlmOsm
was 46.6 14.2 fl and
in 10 samples with Osm
between 228 and 758
mOsm the mean MCIT was 101.1 9.5 fl, p
<0.001. In vitro the lithotripter caused
hemolysis with a red cell size
distribution of mixed pattern when 500
shocks were used and a glomerular pattern
when 1,000 shocks were used. In
conclusion URCM is not useful in
evaluating heisaturia after the use of
ESWL.The number of shocks in vitro and
the UOsm (contrary to published studies)
directly affect the URCM.
ThE SIGIIFIR1' Dfl1ZS Atl WLIWS WWGThE RW I' I1I3I?C qpj IWJM ThE
a-IWIF. K.M. \rthuv', Weitzmn G.,
A. an', L. Gancusis', A. Harkan', and LA. Durr
(intr. tr Sthrier R.W.) Univ. of Olorado Sd. Med.
Denver, ) 80262.
Tb test the hypothesis that relief of cardiac
tangx*,ade causes atrial distermiai, MW release,diuresis and natriuresis, ve stndied 14 consealtive
patients undergoing pericardiooentesis (n=l0) or
surgical perlcazrliotcmiy (n=4) for cardiac
tançcsacIe. The reaoval of pericardlal fluidincreaseS transeural atrial essures fran 1.5
1.0 to 8.6 1.5 nun H (p < 0.05) and zi1nuiary
artezy plasam MW levels fran 125 50 to 255 54il. Peak NW release oocurred earilar in the
pericardiacentesis patients than in the
anesthetizeS, pericardiotcuny patients and ANFlevels fifteen minutes post pericardicantesis
ocrrelated significantly with the changes in atrial
transamiral gressurea (p < 0.05). Urine flow rates
increased significantly fran 39.8 5.2 to 249.5
73.7 ml/h coe lr following the relief of cardiac
talrgxnade (p < 0.05). The fracticnal esretics ofNa (Fg,j irxreased fran0.59 0.15 % to a peak of
2.29 0.79 % (p < 0.05). The natriuresis and thediuresis vere unrelated to changes in vasopessin,
a1tercne, or in plasnn renin activity. These
changes in renal functicm vera also indepandent of
changes in stroke volume or in cardiac index.Rather, both diuresis and natriizesis cnrrelated
significantly with NW release (r 0.6, p 0.03
ar,i r 0.6, p = 0.04, respectively). We ccsluie
that the MW release ctserved in respme to suian
atrial distensicn following pericardiaoentesis for
cardiac tanpade ac,ritribstes significantly to the
associated nessive diuresis and natriuresis.
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LONG TERM RENAL COMPLICATIONS OF BONE
MARROW TRANSPLANTATION IN CHILDREN. gfl
VanWhv, Aaron Friedman, L. J. Wei, Richard Hong, and
Hematology-Oncology Division, University of Wisconsin,
Dept. of Pediatrics, Madison, Wisconsin
In a retrospective fashion we evaluated 89 pediatric
patients who underwent bone marrow transplantation
(BMT) from 1981 to 1988 for hematologic, oncologic or
immunologic disease. Patients were divided into those
who survived >60 days post BMT and <60 days post BMT.
Only patients who survived longer than 60 days were
included in this report. Renal complications included:
elevated serum creatinine, renal tubular acidosis,
persistent hematuna and/or proteinuria and persistent
hypertension. Follow-up period was 60 days to 7 years.
SIxty-five patients survived beyond 60 days, 35 are still
alive. Pre-BMT therapy was disease specific, ablation
therapy (where necessary) was total body irradiation
cytotoxic agent or combined cytotoxic agents. Post BMT
therapy was supportive but often included antibiotics,
Cyclosporin and blood products. Nine patients (13%) had
renal complications which persisted beyond or developed
after 60 days. Four patients have developed chronic
reductIons in glomerular filtration rates (<50 mI/mm.). One
patient died with chronic renal failure. A stepwise
regression analysis of pretranspiant diagnosis and
therapy, ablation and post-transplant diagnoses and
therapy uncovered 3 major predictors of later renal
complIcations: 1) x-ray ablation treatment, 2) Cyclosporin
therapy beyond 60 days post BMT (generally graft vs. host
therapy), 3) amphotericin B therapy beyond 60 days post
BMT.
Other reports have documented acute renal failure.
However, chronic renal abnormalities including chronic
renal insufficiency should be anticipated in pediatric
patients after BMT and are probably due to drug toxicity
and x-ray ablation.
BLOOD PRESSURE AND RENAL FUNCTION IN THE MULTI-
PLE RISK FACTOR INTERVENTION TRIAL (MRFIT).
W.G. Walker, J. Cutler*, R. Neuwirth*, and J.
Neaton* for the MRFIT Research Group. Johns
Hopkins University School of Medicine, Balto.,
Md.
To determine if recent reports of prevalence
of hypertensive nephropathy in the end-stage
renal disease population were reflected in renal
function changes in a large group of men with
hypertension, results of the MRFIT study were
analyzed. Serum creatinine was measured annual-
ly for the 12,866 participants in the MRFIT
special intervention (SI) and usual care (UC)
groups. Renal function change, measured as
A 1/Cr/At was tested for association with base-
line entering pressure (BP), age and race in
5260 men with diastolic BP at entry > 90 mmHg
who were not on any antihypertensive drugs at
baseline. The average slope ( Al/Cr! At) was
.0010 (SD .0184; SEM .000254; p<.DOl). Negative
slopes were identified in 46% of participants,
thus identifying decline in renal function in
nearly half of hypertensive MRFIT participants
during the study. Al/Cr/At exhibited signifi-
cant associations (p<.OOl) with baseline BP,
black race and age with slopes being more nega-
tive in men with higher baseline EP, in black
men, and in older participants. These data
provide evidence that loss of renal function
increases with increasing level of blood pres-
sure. Declining renal function in these
hypertensives identifies a subset potentionally
at increased risk for developing end-stage renal
disease. These data also confirm that blacks
with hypertension are at greater risk for devel-
opment of renal damage.
TRANSIENT INCREASE OF SERUM ERVTHROPOIETIN(EPO)
AFTER SUBTOTAL PARATHYROIDECTOMY(PTX) IN PATIENTS
(PTS) WITH CHRONIC HEMODIALYSIS(HD). M.Washio, K.
Iseki, Y.Oh, M.Nakamoto, S.Fujimi, K.Onoyama, M.
Fujishima. 2nd Dept mt Med, Kyushu Univ, and
Fukuoka Red—Cross Hospital, Fukuoka, Japan.
(intro, by Prof S.G.Massry)
It is known that PTH acts as a calcium iono—
phore and synthesis of EPO is dependent on intra-
cellular Ca. To determine if excess PTH may modify
EPO, we observed the sequential changes in EPO
following PTX. PTX was performed in six chronic HO
pts(4m,2f), age range 29 to 65(mean 46.7), and
duration of HO from 50 to 135 months(mean 82.8).
None were nephrectomized. Success of the PTX was
confirmed by rapid fall in ionized Ca and Pill.
Weight of the removed glands were 1.61 to 17.1 gram
(mean 4.96). (Results):
pre 3 hrs 6 hrs 12 hrs 24 hrs
EPO(mu/ml) mean 35.6 71.6 100.7 161.6 115.5
SEM. 10.0 20.2 25.9 28.6 33.6
PTH(ug/ml) mean 122.3 76.3 69.0 49.0 32.8
SEM. 13.7 9.4 6.8 5.6 7.1
ion Ca mean 1.24 1.15 1.05 0.95 0.93
(mmol) SEM. 0.04 0.06 0.04 0.04 0.04
In chronic HO pts who received abdominal surgery
or whose PTX were failed, transient increase of EPO
were not observed. BiDod gas analysis did not show
any significant hypoxia following PTX(2 pts). In
summary, we observed a transient increase of EPO
with a rapid fall of Pill and a concomitant reduct-
ion of ionized serum Ca after PTX in chronic HO pts.
EPO production and/or release may partly be regula-
ted by PTH in chronic MD pts.
RELATIONSHIP BETWEEN URINARY ALBUMIN EXCRETION RATE
AND RENAL FUNCTION IN HYPERTENSIVE TYPE II DIABETIC
MEN. T Wiezmann, K Herron', M Macoougall, V Savin,
and A Chonko. VANC Kansas City, MO and KU Med Ctr,
Kansas City, KS.
Increased albumin excretion rates have been used
as markers of renal disease in patients with type
I diabetes mellitus. We examined 51 men (age 59
1 yrs) with Type II diabetes, also treated for
concurrent hypertension (150 2/89 1 mm Hg), to
explore the relationship between renal function and
AER. Glomerular filtration (GFR) and effective
renal plasma flow (ERPF) were measured by clearance
1-124 iothalsmate and :1-131 iodohippurate (mi/mm
x 1.73 m2). AER was determined by radioimmunoassay.
Patients were stratified by level of 24 hr AER (I:
< 20, II: 20 - 200, III: > 200 ug/min). (Results
mean SE):
Group I II III
N 21 15 15
AER 6.4 0.9 70.8 13.4 942.2 205
ERPF 335 23 308 31 222 22 *
GFR 84 86±8 56± 6 *FiltFx 26 28±1 25± 1
Cr 1.2 0.1 1.4 0.1 2.0 0.2 *
* p < 0.01 from Group I
There was no significant difference in ERPF and
GFR between groups I and II, but both decreased in
overt proteinuria. We conclude that a hemodynamic
adjustment with changing filtration fraction does
not play a role in increasing AER. Increased
protein excretion likely reflects increased albumin
permeability. AER of < 200 ug/min does not indicate
loss of renal function in patients with Type II
diabetes mellitus.
ALUMINUM (Al) LOADED FRIEND ERYTHROLEUKEMIA CELLS
(FEC) EXIBIT INCREASED IRON (Fe) UPTAKE: RELEVANCE
TO ANEMIA IN DIALYSIS PATIENTS. Kenneth Abreo,
Jonathan Glass,* M'liss Sella,* LSU Medical Center
Shreveport, LA
Anemia results from Al overload in dialysis
patients. We have previously shown that dimethyl—
sulfoxide induced FEC serve as a model system for
Al induced anemia as FEC accumulate Al using
transferrin (If) uptake processes followed by in-
hibition of hemoglobin (Nb) synthesis and cell
growth(KI.35:397,1989). To evaluate whether Al
interferes with Fe uptake, FEC were grown in con-
trol (C) media (RPMI+1O%FCS+1.5%DMSO) and in Al
containing (A) media (C+Tf—Al, 500iig/mlTf, 34Oig/
L Al). From 0 to 96 hrs aliquota of washed FEC
from C & A were resuspended in PBG with Fe59—Tf—
1125 and rates of Fe5 and If—I125 uptake were
assessed. Rb content was determined by benzidine
staining (ZB+cells). Results (mean+ SEM, A vs C
*p<.02,#p<.OO1, n5, Fe59 and Tf_IT2S uptake in
molecules/cell/mm x
ZB+ Fe59 If—I125
Mrs. C A C A C A0 1+.1 I+.1 1.9+.4 1.8-i-.3 6,8-i-.7 6.7+.7
24 3.5+2 1.3+.2 5.8+.7 11.4+2* 19+2 25+3*
48 4.5.9 6.2+2 4.5.8 7.6l* 19+.7 25+2*
72 9.82 31+7# 3.8+.8 5.7•9* 182 25+2*
96 51+6 768# 2.8+.6 4.3.6* 12+1 17+2*
Tf cell cycling time was similar in C&A at 5±.2
rain. Conclusions: In Al loaded FEC (1) Increased
Fe uptake occured despite decreased Hb synthesis.
(2) Increased If receptor expression explains
enhanced Fe uptake since If cell cycling time was
unaltered. (3) Al toxicity occurs at sites distal
to Fe uptake possibly in Fe transport, heme and/or
globmn synthetic pathways.
DOES SHORT DIALYSIS AFFECT MORBIDITY AND
MORTALITY? Sereio R. Acchiardo. Linda W. Moore,'and
Lisa Burk.' Univ. of Tennessee-Memphis, Dept. of
Medicine-Nephrology, Memphis, Tennessee,
It has been postulated that shortening of the dialysis time
could be detrimental to the patients. In order to investigate
this possibility we compared 38 patients (pts) dialyzed using
a polysulfone membrane (high flux = HF) with a td =127
mm with 99 pts on conventional dialysis (CD), td = 210












Age and time on dialysis was similar in both groups.
When dialysis prescription is adequate, judged by
predialysis BUN, PCR and Kt/V, the shortening of dialysis
did not affect morbidity. The number of hospitalizations and
length were similar. The main causes of hospitalizations
were vascular access problems (CD 11% and HF 5.2%),
cardiovascular problems (CD 5% vs HF 7.9%), infections
(CD 10% vs HF 10.5%), and fluid overload (CD 10% vs
HF 5.2%). The mortality rate was lower in patients on HF
dialysis.
THE USE OF TISSUE PLASMINOGEN ACTIVATOR (t—PA)
INFUSION TO DECLOT ARTERIO—VENOUS GRAFTS (AVG) IN
HEMODIALYSIS PATIENTS (PTS). A. Ahmed,* V. Shapiro
& J. Porush. Brookdale Hosp. Med. Ctr, B'klyn, NY.
Thrombosis of the arterjovenou access remains
an Important cause of morbidity in maintenance he—
modialysis pta. Therefore, we evaluated tOe use
of low—dose t—PA (Activase, Genentech Corp) in 9
pta with 10 episodes of clotted AVG. Pta were
studied within 5 days of clotting by infusion of
10 rag of t—PA directly into the AVG at 2 hr int-
ervals for a total dose of 20—30 mg. Angiography
was performed prior to each and after the last
dose of t—PA. Stenosis of the vein distal to the
graft was present in all pta, with additional ar-
terial occlusion in 1, determined by angiography
or at surgery. Complete clot lysis with return of
blood flow was achieved in 6 of 10 cases (60%).
Percutaneous intraluminal angioplasty was per-
formed in 4 of the successful cases. Three grafts
are still patent after 5 mo, 1 after 3 weeks. Two
reclotted within 1—2 mo. Partial lysis, but with-
out return of blood flow, was noted in the re-
maining pta, requiring thrombectomy by Fogarty
catheter or a new graft. Only minor bleeding was
noted at the graft puncture site. The results
demonstrate that low—dose t—PA infused directly
into the clotted graft in selected pts is a safe
method of thrombolysis. The last 4 consecutive
cases were successful, indicating Improvement in
technique. Venous stenosis may be the initiating
factor for clot formation. A balloon angioplastic
procedure of the stenotic site in a clot—free
graft is less traumatic to the graft than the
combination of surgical declotting or Fogarty
catheter thronibectomy plus angioplasty and may
prolong graft life.
CONTINUOUS ARTERIO VENOUS HEMODIALYSIS (CAVHD)
AND HEMOFILTRATION (CAVE) IN INTENSIVE CARE
PATIENTS WITH ACUTE RENAL FAILURE: A COMPA-
RATIVE STUDY. Abdehnoniem Alambi*, BoG Danielson*, Bjtlrn
WikslrOm* (itlir. by (3unnar Westberg). University Hospital,
Uppsala, Sweden
Continuous azteriovenous hemofiltration (CAVE) is widely
used in the treatmentof acute renal failure (ARF) in critically ill
patients. Continuous arteriovenous hemodialysis (CAVED) is a re-
cent alternative modality to CAVH particularly in hypercatabolic
patients. In this study CAVED was compared with CAVH regard-
ing their efficiency in uremic control. In nine intensive care patients
(n=4, 3and2) with ARF and multiorgan failure, the same hemofil-
Icr (Amicon D30) was used. Hemofiltration solution (HP sol S1t23)
was used as dialysate, and hemofihtration solution (1W aol 21) as
substitution fluid. The dialysate flow rate was 15 mlMrin. The first
group of fourpatients had treatment for three days alternating each
modality with the other one every 24 his. The second group of three
patients had each of the treatments continuously for four days. The
third and last group oftwo patients had CAVH for the first day and
CAVHD for the second day. The biochemical parameters were
analyzed every eight hours. The average ultrafiltration rate was
111-124 tics for CAVE, and 71124 bra forCAVED.
PIs S-Urea S-urea CAVE S-Urea CAVHD
at start0 steady state steady state
(n) (mmol/l) (mmoVl) (A%) (mmol/l) (A%)
9 29.4±11.2 29.1±10.5 +3.5±22.9* 25.9±9.4 -l3.8±l8.4
A =Difference fromstart *P<005
130th treatment modalities functioned well technically
without serious complications or side effects. A significant decrease
in the urea levels was more in CAVED treatment (P <0.05). than in
CAVE. The results indicate that CAVEDis more effective in the













KNEE AMYLOIDOSIS IS A COMMON COMPLICATION OF
PATIENTS ON REGULAR DIALYTIC TREATMENT (RDT).
A.Anelli*,D.Brancacclo*,P.Padovese*,M.Gallieni*,
P.Braidotti*,M.Del Prete*,R.Nessi*,C.Uslenghi*,
G.Coggi*(intr.by N.Tessitore). Renal Unit, Osp.
S. Paolo, Milano; Institutes of Pathology II and
Radiology II, University of Milan, Italy.
The major target of dialysis amyloidosis is
believed to be the osteoarticular system; however
knee involvement has not yet been elucidated. We
evaluated X Ray and Ultrasonography (US) of knee
joints in 30 unselected pts on ROT, whose mean
dialytic age was 69 58.9 months. Synovial fluid
needle aspiration was performed in 16 pts and B2m
concentrations were measured along with plasma
levels. In addition synovial fluid was submitted
to a pathological analysis on electron microscope.
Our results show that 13 pts (43%) presented
erosions and cysts at patella or tibial epiphysis
suggestive for amyloid deposition. US revealed
gel like filled cavities in periarticular spaces
of 12 pts (40%). In 4 out of 16 synovial fluid
specimens B2m amyloid fibrils were detected with
immunocytochemical analysis. Mean synovial B2m
concentration was 31.2 6.3 mg/L showing no
statistical difference with plasma levels and
thus it can not be considered as a reliable
marker of synovial involvement. Our data are
indicating that knee joints are largely involved
in dialysis amyloidosis and likely represent the
major target of this complication.
FLOW CYTOMETRIC WHOLE BLOOD (WB) PLATELET
ACTIVATION (PACT) AND AGGREGATION (PAGG) DURING
HEMODIALYSIS (HI)): Kenneth A. Ault, }LD.*,
Jonathan Hlimnelfarb, M.D., Raymond N. Hakim,
M.D., Diane Holbrook*, Jane Mitchell*, Donald
A. Leeber, M.D., Maine Medical Center, Portland,
ME and Vanderbilt University, Nashville, TN.
Hemodialysis is associated with both
increased PACT and decreased PAGG. We developed
a WB assay to simultaneously measure both
PACT and PAGG, using flow cytometry and a
monoclonal antibody to GFIP—140, an alpha granule
protein. We performed a randomized crossover
trial of 10 patients, comparing cuprophane
(CU) and polymethylmethacrylate (PuMA). Intra—
dialytic measurements of spontaneous (SP)
and AN' induced PACT and PAGG were performed.
MINUTES 0 15 30 90 240
CU
SP ACT 3.1±1 3.6±1 3.4±1 6.1±2 8.8±4
ADP ACT 31.2±5 40.0±6*41.8±7*43.0±6* 43.4±6*
ADP AGG 30.4±5 38.5±5 32.0±5 25.4±4 28.4±5
SP ACT 3.0±0 4.2±1 4.6±1 6.9±2 8.6±2
ADP ACT 30.0±5 41.7±4*45.5±4*45.9±5* 46.2±6*
ADP AGG 34.4±2 35.9±2 32.8±3 31.3±2 35.8±2
Mean % PACT and PAGG sem. * = p(.05
These results demonstrate an increase in
circulating PACT using both CU and PMMA (p=O.O6).
In addition, PACT increases in response to
ADP in both CU and PMMA due to removal of
uremic toxins. CU dialysis was associated
with increased ADP—induced PAGG followed by
a decrease below baseline, whereas PAGG was
not affected by PHHA. CU induced PAGG changes
may be related to complement and/or neutrophil
activation.
LONGITUDINAL SURVEY OF APOLIPOPROTEINS AND ATHERO—
GENIC RISK IN REMODIALYSIS PATIENTS, NM.Avrsm,
H.Zaharowitz' A. Antignani N.Mittman. P.Goldwasser*
Long Island College Hospital, Brooklyn, New York
Hemodialysis (Rn) patients are said to have
dyslipidemia and accelerated atherosclerosis. We
studied lipid and apolipoprotein (Apo) levels over
24 months in a group of 55 RD patients and correla-
ted the observed values to clinical and biochemical
parameters.
We have reported, retrospectively, falling total
cholesterol (TC) in ND patients over 12 months (ASN
1988). Prospectively, mean TC fell, but not signi-
ficantly, over one year and the atherogenic risk
ratio, TCJHDL—C, did not change. However, RDL—
associated ApoA—I levels rose (p=.l4), LOL—associa—
ted Apo B levels fell (p=.056) sod the risk ratio,
Apo A—IJApo B improved significantly (p".OO4).
These beneficial Apo changes were most evident in
non—diabetics (p=.05, p=.O3. p=.OO1, respectively).
The Apo A—I/Apo B ratio was inversely related to TC
(r(.OO1), TC/HDL—C (p<.OO1) and surprisingly, to
KT/V (p<.O1), and varied directly with months on
dialysis (p=.Ol8). Apo A—I levels were lowest in
whites (p.O39 vs blacks) and unrelated to gender
or age. The rise in Avo A—I correlated inversely
with PTh values (p=.O06). Apo B levels were not
different by race or age, but were higher in women
(p.O24). The fall in Apo B levels was greatest in
whites (p.O46), men (p.O57) and in non—diabetics
(p=.O3l). Apo A—I/Apo B improved in all groups.
Our results imply that RD patients, despite
their "dyslipidemia", have a favorable Apo pattern
which may improve over time. The associations with
gender and race are not unexpected, but the rela-
tionship of KTJV and PTH with the change in Apo
levels is interesting.
CCBIVRE.'TIVE LiJPIC4 OF IOPIIALDEHYDE F4 PEP1YCES-
SRI) DIALYZERS IN HIGH-FLUX I DI1FU.TPATION (HDF).
V. Barle&', J,P. Bosch, B. von Albertini*, Dep.Med.
George Washington University, Washington, D.C.
HDF, as described previously, nsuires two lar-
ge-surface, high-permeability dialyzers for unu-
ailed email and large solute clearances. At pre-
sent it is econcunically unfeasible without reuse.
Concern about exposure to chemical desinfectants
rejuires optimal elution of the reprocessed dialy-
zers before clinical use. Conventionally, this is
attempted by prolonged rinse of the dialysate can-
partment(DC) and dialysis of the recirculating (rc)
priming solution in the blond capartalent(BC).
Autanated pretreathent convective elution of f or-
maldebyde (F) was introduced with a modification of
the HDF technique. Sterile, pyrogen-free dialysate,
obtained fran passage through permanently installed
polysulfone filters (2x1.25m2), rinses in single—
pass the CC of the reprocessed dialyzers which are
set up on the volume-control dialysis machine (Fre-
senius 2008). By restricting dialysate flow in—bet-
ween and recirculating BC prima, ultrafiltration
(UP) fran BC to CC occurs in the first and simulta-
neous backfiltration (BF) fran CC to BC in the 2nd
device of the serial configuration. The dialyzers
studied (20 Fresenius F-80) had been stored with
4% F for 45 hrs. Residual F was determined after
elution saniquantitatively with sulfurdiacide. Re-
spective flows were: QD 800, QB 600, UF/BF l5Oml/rnin.
Results: Residual F Rebound 10mm
conventional rinse 2 pçm 10 ppn
(25mm CC+2Ornin rc BC, CC)
convective elution <2 pzn1' 5 ppe*
(15mm, BC 3.5L, CC 1OL) (*p<.05)
Conclusion: Improved elution of F in shorter
time is achieved by this convective rinse method.
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REGRESSION OF LEFT VENTRICULAR 1-IYPER-
TROPHY (LVH) IN DIALYSIS PATIENTS FOLLOW-
ING CORRECTION OF ANEMIA WITH RECOMBI-
NANT HUMAN ERYTHROPOIETIN (r-HuEPO). P
J. Silberberg, N. Racine,5 C. Wong,* A.
Sniderman,5 Canadian Erythropoietifl Study Group.
Royal Victoria Hospital, Montreal, Canada.
r—HuEPO is effective in correcting anemia in
dialysis patients resulting in improved quality of
life and physical performance. Other potential
benefits are less clear. The present study was
part of a larger study aimed at measuring quality
of life and was specifically designed to monitor the
effects of r-HuEPO on LVII. Cardiovascular
disease is an important cause of mortality in end-
stage renal disease (ESRD) and we have shown
that LVH is an independent determinant of survival
in patients with end—stage renal disease and anemia
is one determinant of LVH in these patients. Two
blinded observers studied 22 hemodialysis patients
by echocardiography before and after correction of
anemia. Hemoglobin increased from a mean of
63±8(sd)g/L to 114±15 and an increase of more
than 30g/L was maintained for 8 months. There
was a modest increase in diastolic blood pressure
76±l2mmHg to 81±9 (p<0.Ol) but no significant
change in systolic blood pressure or weight. Left
ventricular mass decreased from 253±77 to 2l5±71g
(2p0,Q0O4) and left ventricular end diastolic
volume fell from 173±60 to 138±48 ml (p<0.000I).
The reduction in mass and decrease in diastolic
volume however, was significant only in those with
significant LVH at the onset of therapy. We
conclude that partial regression of LVII is possible
within a short period through correction of anemia
irs dialysis patients and may improve survival in
ESRD.
REDUCTIONOF SERUM TRIGLYCERIDES (IG) BY HEPARIN
AND HIGH-FLUX HEMODIALYSIS (HI)) MEMBRANE. RH
Barth, AC Zara GM Berlyne. Brooklyn VAMC and
SUN?, Brooklyn, NY,
Hypertriglyceridemia is the most common ab-
normality of lipid metabolism in patients with
chronic renal failure. We investigated the ef-
fect of different lID membranes on the behavior of
serum cholesterol (Chol) and TG during HP, In 71
lIDs using polyacrylonitrile (AN—69) membrane,
serum TG fell by 36.9 19.6%, while in 24 HDs
with cellulose membrane serum TG fell by only 8.8
37.0% (P<O.OOl). Serum Chol rose similarly in
both groups (AN—69: 22.4 19.5%, cellulose: 28.5
+ 33.1%). Use of acetate or bicarbonate dialysatehad no effect on changes in Chol or TG level.
Total heparin administered was not different in
the AN—69 and cellulose groups (2859 1568 vs
2095 1687 U, PaNS). In 14 AN—69 lIDs performed
without haparin, TG rose by 9.2 27.0%. Weight
removal was correlated with change in Chat(rao.329, P(O.001) and TG (rO.307,P(0.Ol) in the
high-flux group and with change in Chol (raO.654,
P<0.01) in the cellulose group, but a significant
correlation between heparirs dose and change in TG
was seen only with AN—69 (ra—.525, P<0.0O1).
We thus conclude that during HP there is little
effect on serum Chol beyond hemoconcentration,
but that AN—69 membrane and heparin interact to
lower serum 1G. Heparin may facilitate adsorp-
tion of lipoprotein on the membrane surface, or
the high—flux membrane may more effaciently
remove a large-molecular weight inhibitor of
lipoprotein lipase.
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TUMOR NECROSIS FACTOR a (TNF) AND INTERLEUKIN-1
(IL-i) ARE HIGHLY CORRELATED DURING ACUTE HEMO—
DIALYSIS. JL BELL,* NAVAL HOSPITAL, SAN DIEGO, CA
AND LW HENDERSON, ROUND LAKE, IL
Monokines IL-i and TNF are important mediators
of inflamation and may be stimulated by membrane
contact during chronic hemodialysis. We have
measured plasma levels during institution of
dialysis in 3 patients with non—inflammatory renal
failure. Five cuprophan (CU) and 5 polyacryloni—
true (PAN) treatments were compared. Determina-
tions were made by RIA of EDTA plasma. All values
were corrected for ultrafiltration.
TNF and IL-i concentrations were highly corre-
lated in 16 interdialytic (r=.91, p<O.0001) and 20
intradialytic (r=.97, p<O.000l) determinations. The
correlation was not membrane dependent and was
unrelated to anaphylatoxin (C3a) generation.
First treatments with each membrane were compared:
IL—i ng/ml INF pg/mi
mm PAN CU PAN CU
O .39(.05) .35(.O1) 273.6(36.5) 258.9(17.1)
90 .37(.05) .35(.04) 246.2(29.1) 237.4(29.5)
170 .33(.06) .31(.O2) 223.4(37.2)* 251.4(34.5)
25hrs .35(.05) .34(.O1) 247.9(35.1) 245.6(20.1)
*p<O.OS vs baseline, paired t—test (+/—sem)
We conclude that (1) factors controlling the
release and degradation of these monokines act in
parallel to give similar changes in plasma levels,
independently of membrane anaphylatoxin generation,
(2) IL-i or TNF generation is not evident during
initial membrane exposure in non—inflammatory renal
failure, and (3) PAN may clear significant TNF
either by membrane binding or transport into the
dialysate.
Biocompatibility of Plasmapheresis (PP)Membranes - a Neglected Problem
Blihier J', ROther E', Roster W', Dens IC', Donauer J',
Schollmeyer PJ', HOn WH, Peter IIH' (lntr.by TF
Lilacher). Depta of Nephnology and Rheumatology,
University of Frelburg, ERG.
Biocompatibility of hemodialysis membranes has attracted
much interest over the last 20 years. Plasmaseparation
procedures also utilize artificial polymeric membranes, but
little is known about their biocompatibility.
We studied two groups of patients, both treated with PP-
membranes made from polypropylene or cellulose diacetate:
In Group I complete blood count was carried Out before and
repeatedly during 12 lipid removing procedures
(HELP.Heparin induced £xtracorporeal J,,DL-recipitation).
Group II consisted of 8 treatments for Guillain-Barrd—
Syndrome, 3 immunoabaorptions and 5 plasmaphereses,
where the apheresed plasma was replaced by donor plasma
products. In this group complement fragment C3d was
measured by immunoelectropheresis before and after the
plassnaseparation procedure.
Depending on the membrane used, profound granulocyto-
penia developed in HELP-patients with a nadir of 44% for
cellulose diacetate and 76% for polypropylene, when
compared to pretreatment levels (mean SEM: 67,6±10.1 %;
p<O.005 by paired t-test) followed by a rebound and an
overshoot reaction occuring after 120 minutes (129±10,5 %
of baseline). In PP therapy and immunabsorption marked
increases of C3d levels reflecting complement activation
were amen after every treatment (mean 23.0±4.8 —>60.1*4.9
mg/lOoml; p<0.O05).
We conclude that activated blood components reach the
patient after Contact of blood with PP-membranes, whether
the patients plasma is reinfused or not. Biocompatibility
aspects of these membranes need to be studied thoroughly,
because activation of immune system components may be
harmful for patients treated for immunological diseases.
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EFFICACY OF INTRAVENOUS (IV) AND
SUBCUTANEOUS (SC) RECOMBINANT HUMAN
ERYTHROPOIETIN (r-HuEPO) THERAPY IN
HEMODIALYSIS PATIENTS. Bommer J, Schwobel B,
Ritz E, Zeier M, Barth HP, Bommer G, (intr by EA
Friedman) Med Univ Clinic of Heidelberg, FRG
Recent data suggest the r-HuEPO is more effective
when given sc than when infused iv. In a longterm study
we compared the efficacy of sc with iv r-HuEPO in the
same patients.
Patients and methods: 26 patients receiving iv
maintenance r- HuEPO for more than 1 year, were
changed to sc injection for 4 to 8 months. After 18 weeks
of sc therapy in 10 patients, r-HuEPO was injected again
iv for more than 20 weeks. Blood cell counts were drawn
at 1 to 2 week intervals.
Results: Percent hematocrit in 26 patients and absolute
reticulocyte counts in 16 patients could be kept at
constant levels whether r-HuEPO was given iv or sc. The
weekly maintenance sc dose was 60 to 65% of that
required iv. The predialytic serum levels of EPO by RIA
did not differ significantly during either iv or sc therapy.
EPO antibody formation could not be detected in any
patient throughout the study period.
Conclusion: Our data suggest that, when comparing
doses, r-HuEPO is more effective when given Sc.
ELIMINATION OF CUTANEOUS AND MUCOSAL
STAPH AUREUS BY MUPIROCIN NASAL
OINTMENT-A RANDOMIZED PLACEBO
CONTROLLED STUDY. J. Bommer, W. Vergetis, V.
Hingst, M. Borneff.(intr. P. Lundin) Departments of
Internal Medicine and Microbiology, Univ of Heidelberg
(FRG)
Contamination of the skin and mucous membraneS with
staphylococcus aureus (SA) predisposes to infection and
septicemia in HD patients and peritonitis in CAPD
patients. To see if nasal carriage of SA can be reduced,
we treated SA contaminated HD patients intranasally
with an ointment containing pseudomonic acid
(Mupirocin).
Patients and methods: 68 of 195 HD patients carried
SA in nose and/or skin. 55 (21 placebo and 34 controls)
applied ointment intranasally 3x/day for 10 days. SA
cultures of the nose, forehead, lower arm, axillae, and
groin were taken at days 0, 10 and weeks 3 and 6.
Results: By 3 weeks after Mupirocin treatment over
half of the patients were free of SA on mucosa and skin.
Number of positive skin and/or nasal cultures:
Q 10 days 1k
Placebo: 21/21 21/21 20/21 19/21
Mupirocin: 34/34 19/34 16/33 15/33
By week 10, 8/17 treated patients were still free of
contamination.
Conclusion: Nasal application of Mupirocin ointment
can reduce the carriage rate of SA in dialysis patients.
Longer studies will be needed to see if incidence of SA
infection is also reduced.
DEFEROXAMINE (DFO) INFUSION CAN INDUCE EEG
ABNORMALITIES IN HEMODIALYZED (HD) PATIENTS.
0. Brancaccio*, G. Avanzini', P. Padovese*, F.
Panzica*, M. Gallieni*, A. Anelli*, S. France—
schetti*, 9. Colantonio*, 0. Martinelli*, R.
Rossi*, 0. Bugiani*. (Intr. by N. Tessitore).
Renal Units, Osp. S. Paolo, Milano and Osp. S.
Anna, Como; 1st. Neurol. C. Bests, Milano, Italy.
Neurological derangement has been reported in
HD pts receiving i.v. DFO for aluminum related
disorders. We investigated the possible direct
effects of DFO infusion on EEG recording in 10 HD
pts who underwent DFO test (40 mg/kg b.w. in 60)
2 hours after the end of dialysis. EEG recording
was continuously performed before, during and
after DFO infusion. Besides visual inspection,
EEG epochs were digitized, tapered and spectrally
analyzed with a Digital POP 11/73 microcomputer.
In 3 cases a progressive EEG slowing was detected
by visual Inspection; in these 3 pts automatic
analysis revealed a 50% increase in power of
slower frequencies 30 after starting the
infusion, when changes in Al plasma level can not
be detected. A complete recovery was observed 3D
after DFO withdrawal. Our results suggest that
DFO per se can modify LEG in HD patients and that
its effect is not mediated by increased Al plasma
levels. These findings contribute to a better
understanding of the acute impairment in neuro-
logical status when high doses of DFO are infused
in HO patients with aluminum overload.
MICROCYTIC ANEMIA: IS THE NCV AN ADEQUATE SCREEN-
ING TOOL IN HEMODIALYSIS PATIENTS. C.P. Cacho*
F.E.K. Addo*, l.A. Cruz, Howard Univ., Dept. of
Med., Renal & Hematology Diva., Washington, DC
Regular screening for microcytic anemia (MA)
in dialysis patients is important because MA is
thought to be a marker for aluminum toxicity and
is important in the diagnosis of iron deficiency
anemia. In most dialysis units, the MCV is check-
ed at regular intervals, and if the MCV is normal
then the patient is assumed to have the normocytic
anemia of chronic renal disease. Only patients
with low MCVs are further investigated for MA.
The following studies were obtained in 73
hemodialysis patients: CBC, reticulocyte count,
platelet count, serum iron, transferria, ferritin,
LDH, 812 & folate levels. The peripheral smear of
each patient was reviewed independently by a hema-
tologist. Smears were graded as microcytic if
microcytes accounted for 30% or more of the peri-
pheral erythrocytes. Of the 73 patients 12.3%
(9/73) had a low MCV, and 43.8% (32/73) had evi-
dence of microcytosis on peripheral smear. Of
those with MA by smear, 12.5% (4/33) had low MCV,
87.5% had normal MCV (mean= 84.8 u ), 59.4%
(19/32) had elevated RDW, 59.4% (19/32) had low
serum iron, 21.9% had low transferrin and no
patient had a low serum ferritin.
In conclusion, we have noted that the MCV is
not sufficiently sensitive to be used as a screen-
ing tool in the diagnosis of MA and that while ROW
serum iron and transferrin levels may be helpful,
review of the peripheral smear still needs to be
done to rule out MA in the dialysis population.
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BONE MARROW ERYTHROID PRECURSOR
CYTOPLASMIC (BMEP) Ca++ REGULATES THE
RESPONSE TO HUMAN RECOMBINANT
ERYTHROPOIETIN (rHuEPO) IN HEMODIALYSIS
(ND) PATIENTS. Silvia_Carozzi*, Maria
Nasini*, Claudio SchelottO*, Piero
Caviglia*, Marc Salit**, Alberto
Cantaluppi** and Silvano Lamperi**(Intr.by
S.Webster),Nephr.* Unit, St.Paul's Hosp.,
Savona,Italy,Baxter Lab. **,Round Lake, IL.
The modulation of erythropoiesis by
EPO is conditioned by the concentration of
Ca++ in the cytoplasm of the BMEP. We
therefore evaluated in 10 anemic lID
patients before and during rHuEPO
therapy:a)in_vi erythroid colony
development 1CDrfrom BMEP incubated with
increasing concentrations of Ca++ or Ca++
plus l,25(OH)2 D3; b)BMEP cytoplasmic Ca++
Results showed that: a)in_vitro:in uremics
before rHuEPO therapy BMEP cytoplasmic
Ca++ was lower than in normals; the
addition of Ca++ to the BMEP induced a
dose—dependent Ca++ and ECD increase;
1,25(011)2 D3 potentiated this effect; b)in
vivo :rHuEPO normalized BMEP Ca++ and ECD.
iinverse correlation was seen between
BMEP Ca++ before therapy, the in vitro
ECD,and the rHuEPO dose needed in vivo to
normalize hematological parameters. These
data underline the role of Ca++ in the
erythropoiesis and may aid the
understanding of the mode of action of
rHuEPO in ND.
HIGHLY PERMEABLE MEMBRANE AND SIGNS OF DIA-
LYSIS-RELATED AMYLOIDOSIS. J. Ctwiard. S. Lavaud,
H. Maheut, P. BIndi, B. Bemleh, 0. Totçance. (lntr. by
S. Kiahr). UniversityHospital, Reims, France.
Dialysis membranes have been implicated In the de-
velopment of dialysis amyioidosls associated with 62
microgiobulin (B2m). it has been suggested that the use
of blocompatible membranes, permeable to 82m may pre-
vent or postpone amyloidosis. Thirty seven patients tree-
ted similarly for more than 7 years with AN 69 hamodialy-
zers (group I) and 58 patients treated with ceikilosic then
highly permeable membranes (group II) entered the shi-
dy. Age was 57.4 13.2 and 57.8 14.2 years and hemo-
dialysis duration 119.2 29.6 and 126.2 33.3 months In
groups I and II, respectively. Duration of blood membrane
contact was 5246±1676 hr In group I and 6830 2573 hr
In group II. Carpal tunnel syndrome (CIS) requiring do-
compressive surgery occured In one patient tmated ex-
clusively with AN 69 and In 17 patIents treated with mixed
membranes (p <0.001). Amyloldosis was documented in
8/12 patIents. KapIan-Meier curves were calculated for
survival without CTS and a significant difference was de-
monstrated (p = 0.0134). After 15 years of dIalysis 95.24%
patients of group I and 48.42 % patients of group II had
not required surgery; Juxta artlcular bone cysts sugges-
tive of amyloidosis were observed with the same frequen-
cy (20%) in both groups whereas destructive spondyloar.
thropathy was observed In one patient of group I and 6
patients of group ii. Subtotal parathyroldectomy was per-
formed in 17 (46 %) and 12 (21 %) patients of groups I and
ii (p 0.01), respectively. These observations support the
concept that membrane characteristics hsfluence dialysis
amyioidosls. AN 69 membranes postpones the onset of
CIS but has no particuiar Incidence in the occurrence of
juxtaarticular radioiucencles which may be linked to Se-
eundarv hvnernarathvrnldlam.
FAILURE OF HEMODIALYSIS (ND) TO AFFECT SERUM
BETA-2 MICROGLOBULIN LEVELS (82MG) IN CHRONIC
DIALYSIS PATIENTS (CDP). Ralph J. Caruana,
Steven A. Label, Mary S. Leffell, H. Thomas
Campbell. Medical College of Georgia, Augusta,
Georgia.
There is controversy in the medical literature
regarding the ability of HO with various membranes
and dialysates to affect serum B2MG levels in
CDP. We measured pre-dislysis and intradialytic
B2MG levels with a sensitive enzyme immunoassay
in 10 CDP (4 males, 6 females) with an average
age of 52 A 17 years who had been on dialysis
for an average of 6.2 A 5.0 years. Each patient
was studied during 6 HO's with 3 different dialyzer
membranes (cuprophane (CU], cellulose acetate
(CA] and polymethylmethacrylate (PMMA)) and
2 different dialysatea (acetate [AC] and bicarbon-
ate IBIC]). The following results were obtained.
Serum 82MG levels were not adjusted to take
hemoconcentration into account.
4 of Serum 82MG mg/L
RD TO T—l0' T6O' Tl80'CU ö 26.9±17.3 16.3±19.4 24.4±16.3 25.9±20.1
CA 20 20.8±5.3 21.5±7.0 21.5±6.1 21.2±3.8
PMMA 20 22.3±5.3 22.6±5.4 23.2±6.3 23.4±6.3
AC 30 21.5±6.6 20.9±6.4 22.3±8.0 21.3±5.9
BIC 30 25.3±14.1 26.1±15.9 23.7±12.6 25.4*16.3
ALL 60 23.4±11.1 23.5±12.4 23.1±10.6 23.5±12.4
In the pooled data, or in data grouped by
dialyzer membrane type, bath or membrane/bath
combination there were no significant changes
in serum B2MG with time during HO. This data,
like other large studies, does not support the
hypothesis that significant changes in serum
82MG levels occur with standard dialyzers and
can be used to assess biocompatibility.
SELENIUM (Se) DEFICIENCY IN PATIENTS ON CHRONIC
HEMODIALYSIS (HO). D Charney*, S Gouge,
P Charney*, R Shippee*, C Merrill*, Brooke Army
Medical Center, Fort Sam Houston, Texas
Se, co—factor for a glutathione peroxidase
isoenzyme (GPx), is felt to contribute to
cellular antioxidant defense. Se deficiency has
been associated with a number of abnormalities
also seen in patients requiring chronic dialysis.
All previous studies have reported Se deficiency
in such patients. We planned to determine if Se
deficiency existed in our hemodialysis population
and if Se levels were related to GPx activity.
We measured RBC Se levels and GPx activity;
vitamin E (VitE) was also measured, determining
the status of another factor in antioxidant
defense. Three groups were studied: controls
with normal renal function (NL), patient with CrCl
<25m1/min not on dialytic therapy (CRF), and those
on chronic HO: (mean±SEH)
NL(n18) CRF(n6) HD(n28)
Se(ug/L RBC) 159.1±7.9 157.4±4.7 123.7*13.0
GP5(5l041J) 414.2±6.5 435.5±9.4 409.1±4.9
VItE(ug/dl) 18.0±0.7 19.0±2.9 19.1±1.2
There was no significant difference in any of the
parameters between the groups. There were 3 HD
and 1 CRF patients with low Se levels; all had
normal GPx. There was no correlation between Se
level and GPx activity.
As GPx is felt to better express clinical Se
statua, we conclude that there is no evidence of
Se deficiency in our patients on chronic HO.
This suggests that the antioxidant defense system
is intact in this population, and is not a factor
contributing to the disease process.
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INCREASED SERUM ALUMINUM: AN INDEPENDENT
RISK FACTOR FOR MORTALITY IN CHRONIC
HEMODIALYSIS PATIENTS. JA Chazan, N Leu*, K
Lowrie. Rhode Island Hospital, Brown
University, Providence, RI and National
Medical Care, Waltham, MA.
The annual mortality rate among chronic
hemodialysis patients has been rising over
the past decade. The prevalence of known
risk factors such as age, sex, duration of
dialysis, presence of diabetes, coronary
artery disease, and hypertension does not
seem to have changed during this time.
However, there is evidence that increased
body aluminum may be an independent risk
factor for mortality even in the absence of
overt aluminum toxicity.
We evaluated the correlation between serum
aluminum levels and mortality in 10,646
chronic hemodialysis patients. Mortality
rates were higher for patients with serum
aluminum levels greater than 25 mcqin/L (p <
0.00001) and rose further with duration of
dialysis. Serum aluminum was an important
predictor of mortality as age, duration of
dialysis, and diabetes even after these and
other known risk factors had been
controlled.
Conclusions: 1) chronic hemodialysis
patients should have periodic surveillance
of serum aluminum levels, 2) patients who
have serum aluminum levels of >25 mcgm/L
should discontinue the ingestion of aluminum
salts and 3) the use of aluminum salts
should be reassessed in all chronic
hemodialysis patients.
SURFACE MODIFICATION WITH HEPARIN ATTENUATES
COMPLEMENT ACTIVATION BY HEMODIALYSIS MEM-
BRANES. A. Cheuna, J. Janatova', E. Brynda, M. DeSpain*,
D. Decker.Ihle* and C. Parker. Univ. of Utah, V.A. Med. Ctr.,
Salt Lake City, Utah and Czech. Acad. Sd., Prague.
Cellulose acetate membranes (CA) are known to activate
the alternative pathway of complement (APC). Modification of
CA surface with heparin decreases the thrombogenecity of the
membrane. Since heparin has also been shown to inhibit comple-
ment activation, we wished to examine the effect of immobil-
ized heparin on the APC activating potential of CA.
CA and heparin-coated CA (HCA) were incubated for 240
mm with C3-deficient human serum and radiolabeled C3 in the
presence or absence of EDTA. Subsequently, proteins were
eluted from the membrane surfaces with SDS-PAGE and
hydroxylamine (pH 10.5). Simultaneously, the supernates were
also subjected to SDS-PAGE. The amount of C3a in each
track was determined bycounting the radioactivity of the gel
slice that contained C3a. Specific C3a generation (cpm) =
(C3a generation in the absence of EDIA) - (C3a generation in
the presence of EDTA):
CA (n=5) HCA (n=5) p(CA vs HCA)
Supemate 12805±1342 3789±1391 0
Membrane 979± 142 5548± 922 0
Total 13784±1378 9337±1 679 0.022
These studies demonstrated that modification of cellulosic
hemodialysis membranes with heparin decreased the amount of
C3a present in the fluid phase during exposure to serum by
two mechanisms: (a) inhibition of APC and (b) adsorption of
the generated C3a onto the membrane surface, presumably
because of ionic interactions between the cationic C3a and the
anionic heparin molecules.
MORBIDITY IN CHRONIC HEMODIALYSIS PATIENTS - A
STUDY OF PROGNOSIS. D.N. Churchill for the
Canadian Hemodialysis Morbidity Study Group.
In contrast to the abundant mortality data for
hemodialysis patients, there is a dearth of acc-
urate information regarding morbidity. The
Canadian Memodialysis Morbidity Study Group
includes 15 dialysis units in 7 provinces. All
chronic hemodjalysjs patients were enrolled and
baseline prognostic data recorded. A weekly
census of morbid events was sent to the co-
ordinating centre. The probability of a morbid
event was calculated using the Kaplan-Meier life
table.
By June 1989, 1439 patients had been enrolled
(about 30% of the Canadian hemodialysis populatiod
with 695 followed for 6 months and 273 for 12
months. Survival at 12 months was 86.3%. By the
12th month of follow-up, the probability of hosp-
italization was 66%. The probability of hosp-
italization for MI or angina was 9.5%. The prob-
ability of experiencing a seizure was 4.3%, of a
clinically important hypertensive problem 14.9%
while the probabilities of systemic infection or
pulmonary edema were 34.3% and 11.3%. The prob-
abilities of significant clotting in grafts and
fistulas were 24.5% and 8.5% respectively and
the probabilities of an access infection were
19.2% and 3.9%.
These quantitative data provide information
on which patients and physicians can make clinical
decisions, those responsible for funding health
care can estimate the burden of illness associated
with hemodialyiss, researchers can estimate base-
line event rates and individual dialysis units can
compare their morbidity data to National data.
OXALATE APPEARANCE (oxA) INCREASES IN HEMODIALYSIS
(MD) PATIENTS WITH TIME OH DIALYSIS. J. Costello,
B. Ondrusek*, J. Brothis* and D.M. Landwehr.
Allegheny General Hospital/Medical College of
Pennsylvania and Allegheny-Singer Research
Institute, Pittsburgh, PA.
Oxalate accumulates in pta on maintenance
MD and may result in organ system dysfunction
and death. Previous studies suggest that Bg
supplementation may reduce OX accumulation in MD.
To determine the role of Bg in OX accumulation,
plasma OX (Pox) and minimal OXA, as determined
from OX removed by HO (DOX) and urinary OX excre-
tion (UOX), were evaluated over 6 months in 17
pta. Nine received 100mg supplemental Bg/day
(B6S) and 8 did not (C). Adequacy of 6 stores,
measured as basal and stimulated erythrocyte
glutamate pyruvate transaminase activity (EGPT)
was determined. UOX, DOX, and POX were measured
by a double enzyme method in which recoveries
were monitored with 14C OX. EGPT basal activity
increased 102, 73 and 657. in B6S at 1, 2 and
6 months respectively, reflecting B6 intake,
while activity in C decreased 25, 54 and 67.
over the same period. However, POX at 6 months
in B6S, 744 87pg/lOOml, mean SE, and C,
675 59, were not different and were greatly
elevated compared to POX in normal subjects,
11.3 O.9pg/l0oml. OXA in normal subjects,
measured as UOX, remained 26 7mg/24h whereas
that for all MD pts increased from 39.5 3
at time 0 to 47.6 3ragl24h at 6 months, P<0.05.
We conclude that POX is greatly elevated in
RD and increases with time on dialysis due in
large part to increasing OXA. This is not affect-
ed by Bg supplementation.
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EXTRACORPOEEAL REGIONAL COMPLEXING HEMODIALYSIS—
TREATMENT OF ACUTE INORGANIC MERCURY INTOXICATION.
E.E. Cunningham, P.3. Ko5tyniag* J. Goldstein,*
13.8. Greizerstein,' N. Lachaal, P. Reddy,* T.
Clarkson,* and 3. Walshe. SUNYAB, Depts. of Med.,
Pharm. & Ther. & Pharn., Buffalo, New York.
A 70 year old white female presented approxi-
mately 24 hours after ingesting three 475 mg tab-
lets (1,425 grains) of mercuric chloride in a sui-
cide attempt, Acute renal failure necessitated
the initiation of hemodialysis approximately 4
days after the ingestion. Treatment with BAL (2,
3—diinercaptopropanol) resulted in only small in-
creases in mercury output into dialysate. A new
procedure involving the extracorporeal infusion of
the chelating agent dimercaptoauccinic acid (DMSA)
into the arterial blood line during hemodialysia
was initiated, This procedure of Extracorporeal
Complexing Hemodialysia (ERCM) had been effective
in increasing methylmercury removal in patients
poisoned by contaminated grain. The first DNSA—
ERCH procedure was performed 6 days after poiaon—
ing. A dramatic increase in mercury output into
dialysate was found. During three 80 minute treaS-
ment sessions, 1,189 ig of mercury were removed
from the patient, The dialyzed mercury represent-
ed the only mercury output since the patient was
anuric and not producing feces. DNSA—ERCH appears
to be much more effective than BAL and hemodialy—
sis In treatment of acute inorganic mercury pois-
oning, The long interval between poisoning and
initiation of treatment had likely contributed to
the patients ultimate demise, 28 days after poi-
soning, Efficacy of the DMSA—ERCH procedure for
inorganic mercury poisoning is likely to be im-
proved as the interval between exposure and treat—
ment is reduced,
L-LACTATE FOR HIGH-EFFICIENCY HEMODIALYSIS: A
DOUBLE-BLIND CROSSOVER STUDY.
S.P. Dalal, D. Gupta. F. Manahan, T.S. Ing, J.T.
Daugirdas. Hines-Loyola Medical Center, Hines IL.
We conducted a 9-week trial of high-efficiency
dialysis (Kt/V of 1.1 in 3 hours, Qb in mL/min—5
times the body weight in Kg) in 12 patients
comparing bicarbonate (35 raM + 4 mM acetate),
acetate (39 urN) and L-lactate (42 mM + 4 mM
acetate) dialysis solutions. Acid-base values and
symptoms (dizziness, hypotension, weakness,
headache, and cramps) were assessed.
With acetate, 53% 9.4 of treatments were
failures as judged by presence of substantial
symptoms, compared to 10% 3.2 with L-lactate (p
< 0.01) and 16% 5.0 with bicarbonate (p<O.O5).
The most frequent symptoms with acetate were
dizzineas/hypotension (37%), washed Out feeling
(29%), nausea/vomiting (26%), and headache (10%).
With L-lactate, the percentages were 5.3%, 0%, 0%,
and 4%, respectively. Predialysis serum
bicarbonate levels were not significantly
different at the end of 3 weeks of dialysis with
each base and the changes in serum bicarbonate
due to dialysis, measured as the level 1-hour
postdialysis minus the level predialysts, was
similar with the three treatments (LAG: +5.5
0.43, ACE: +6.5 0.52, BIG: +6.5 0.57, p—NS).
Intradialytic decrease in the serum phosphorus
level with L-lactate (-3.0 4.70 mg/dL) tended
to be greater (p—NS) than with acetate (-2.6
4.8) or bicarbonate (-1.8 2.51), but phosphorus
recovery in spent dialysate was similar.
Our data suggest that L-lactate may be a useful
substitute for acetate in a high-efficiency
hemodialysis setting, although an increased total
base concentration (46 aM) must be used.
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DOSE AND WAY OF DESFERRIOXAMINE (DFO) ADMINIS-
TRATION IN THE TREATMENT OF ALUMINUM (Al)- AND
IRON (Fe)-OVERLOAD IN DIALYSIS (D-) PATIENTS.
Marc E. De Broe*, Patrick C. D'Haese*, Gert A.
Verpooten*, Ludwig V. Lamberts (Intr. by R.P.
Wedeen). Univ. of Antwerp, Dept. of Nephrol.-
Hypert., Belgium.
Chelation therapy with DFO is the treatment
of choice for severe Fe- and Al-overload in
D-patients. We investigated the dose-related
chelation capacity of DFO. Dose-finding was
performed by I.V. infusion (last 60' of dialysis
I) of respectively 5, 10 and 20 mg/kg of DFO in
7 patients. The Al- and Fe-chelates of OFO,
i.e. AlO and FO were measured by indirect
Zeeman-AAS (din. Chem. 35, 1989). Serum
samples were taken 5' after DFO and at the start
(44h) and the end (48h) of the subsequent dia-
lysis session (II).
Time AlO, umol/l (± SD) I FO, umol/L (± SD)
dose, mg/kg
5 10 20 5 10 20
5' 2.2±1.1 2.5±1.3 2.7±0.9 3.1±1.5 5.3±2.5 8.9±5.4
44h 2.5±1.1 3.0±1.0 4.2±1.6 0.8±0.5 1.1±0.5 2.4±1.5
48h 0.8±0.5 1.0±0.6 1.0±0.6 0.4±0.4 03±0.3 0.9±0.7
After reaching a maximal level the serum AlO
concentration remained stable until the start of
dialysis II, while FO concentrations had dropped
to nearly the baseline levels. Al chelation Is
poorly dose-related (see table).
It is concluded that DFO must be given (i) at
the end of a dialysis session when used in the
therapy of Al-overload, (ii) from the start of
dialysis in patients treated for Fe overload,
(iii) in amounts lower (5-10 mg/kg) than those
currently ( 30 mg/kg) administered.
ENDOGENOUS ERY'I'HROPOIETIN LEVELS ARE ELEVATED
IN HEMODIALYSIS PATIENTh WITH HIGH HEMATOqUTS.
BarbaraG. Dp1ano. EliA. Friedman, Zafar Iqbaf,JamesGrant and
Joan C. Ergie , SUNY Health Science Center at Brooklyn, Bklyn NY,
and Mngen, Thousand Oaks, CA.
Approximately 5% of patients undergoing maintenance hensodialysis(MD) escape the otherwise universal anemia of uremia consistently
evincing an hematocrit level >35%. To explore the mechanism
underlying this finding we studied a group of 10 MD patients (9men
and 1 women) of mean age 48.8 years (range 37-61 years), whose
hematocrit was consistently elevated -for MD patients - to a mean
40.4% (range 37-48%). Residual renal function was negligible for the
group who had been undergoing Ml) for a mean of 12 years (range 7-
18 years). Monthly injections of androgenic steroids were being
administered to 2 patients while three other patients were receiving
daily treatment with oral iron. Of seven patients who had renal
sonograms performed, 4 patients had acquired cystic disease while 3
other patients had polycystic kidney disease - a disorder previously
unsuspected in 2 patients.
Pooled normal human serum has an er)lhropoietin level of 20.8 1.6
mU/mi. Previously determined serum erythropoietin levels in a group
of 29 anemic hemodialysis patients in the Phasel/Il recombinant
erytbropoietin study ranged from 13.3.48.4 mu/mi (mean 26.1
mU/mI). Serum erythropoietin levels for the group of 10 MD patients
with high hematocrits ranged from 122.833 mU/mI (mean 393
mU/mi). The subset of 3 polycystic kidney disease patients had a
mean hematocrit of 39.4% and a mean serum erythropoietin level of
51.6 mU/mi.
We conclude that a higher than usual hematoait in an MD patient
is a sign of s high endogenous level which may result from either
acquired renal cystic disease of unknown etiology or polycystic kidney
disease which may have previously eluded diagnosis.
BINDING OF RECOMBINANT ERYTHROPOIETIN (EPO)
TO HEMODIALYSIS MEMBRANES. Monigue DeSpain' and
Alfred Cheurig. V.A. Med. Ctr. and Univ. of Utah, Salt Lake
City, Utah.
Protein adsorption occurs upon exposure of blood to foreign
surfaces. Hemodialysis membranes have been shown to adsorb
various proteins to different extents. EPO is now employed
clinically for the treatment of anemia in ESRD patients.
Although EPO cannot traverse hemodialysis membranes
because of its size, adsorption onto the membrane surface
may potentially remove these molecules from the circulation
during hemodialysis. In the present study, binding of EPO to
different dialysis membranes was studied in vitro.
Four types of membranes were examined: polyacrylonitrile
(PAN), cellulose acetate (CA), Hemopharl (He) and
Cuprophan (Cu). Radioiodinated EPO was incubated with
isolated membrane discs in the presence of heparinized human
plasma at 37°C. After 15 mm, the membranes were washed
3X with PBS and the residual radioactivity on the membrane
surfaces was determined. The amounts of membrane-bound
EPO were calculated based on the specific activity of the
radiolabeled protein:
(n5) p vs CA p vs He p vs Cup
PAN 96±19 ng 0.04 0.01 0.002
CA 49±4 ng - 0.002 0
He 22±3ng - >0.05
Cu 13±4ng - -
These results demonstrated that hemodialysis membranes
vary in their capacities to adsorb EPO. They also suggest
that, in order to maximize the delivery of administered EPO to
the patient, exposure of these molecules to hemodialysis
membranes should be avoided.
ELECTROPHYSIOLOGICAL VARIATIONS FOLLOWING
RECOMBINANT HUMAN ERYTHROPOIETIN (r-HuEPO)
TREATMENT IN STANDARD HEMODIALYSIS PA-
TIENT (RDT). Bruno Di Paolo, Vincenzo Vocino, Luigi
Amoroso, Gabriella Catucci, Emanuela Buonaventura
and Alberto Albertazzi (intr. by J.F. Maher). Inst of
Nephrology, University of Chieti, Italy.
Uremia is a neurobehavioral syndrome characterized
by Impairment of brain event-related potentials (EPs)
which can be considered measures of CNS functional
status. In order to evaluate the hypothesis that anemia
is a cause of brain dysfunction in uremia, we assessed
In 10 (8 M, 2 F) ROT patients of age range 38-60 yrs
before (Ti), after 12 weeks (T2) and 24 weeks (T3)
of r—HuEPO, some electrophysiological tests consistent
with: Visual (VEP), Brainstem (BAER) and Somatosen—
sory (SEP) EPs. r-HuEPO (Epoietir Janssen) was ad-
ministered as a i.v. bolus three times a week after dia
lysis in order to get Hmt levels between 30—35%. La-
tencies (L) and Amplitudes (A) in EPs are sensitive
measures of information processing and objective pro-
bes of CNS function. r-HuEPO induced a decrement of
L-P100 VEP (133.1+8.3 in Ti vs 117.5+7.8 in T2 p<.OO1,
and 106.6+5.7 msec in T3, p.(.005) and of the four
main components of BAER. The most significant SEP
changes were the P14—N20 from median nerve (p(.O5),
P27-N35 from peroneal (pC.01), as an augmentation of
SEP-A. Correction of anemia with r—I-IuEPO leads to si
gnificant improvement in brain function in RDT pts and
furthermore it suggests that hypooxigenation can play a
relevant role in the genesis of many aspects of uremic
syndrome.
ORAL IRON ABSORPTION IN HEMODIAL.YSIS (Ho),
PATIkNTS TREATED WITH ERYTHROPOIETIN (EPO). S.
Donnelly1, C. I'osen2, M. AU1.
Departments of Medicine, McMaster University and
St. Joseph's Hospital1, Hamilton, University
of Ottawa2 and Ottawa Civic Hospital2,
Ottawa, Ontario, Canada.
The effect of the erythropoietic activity of
the bone marrow on oral iron absorption was
investigated. The subjects were enrolled in the
Canadian Mutlicentre EPO trial; 4 patients were
in placebo group and 4 were in the EPO group.
All patients were maintained iron repleted with
oral or intravenous iron as needed to maintain
ferritin > 200 ug/L. All patients had 2 oral
59Fe absorption tests. The first was during
the last 2 months of the EPO trial and the
second was within the first 2 months of the
maintenance phase where all patients recceived
EPO. The gastrointestinal factors were assumed
to remain constant over this period. The
erythropoietic activity of the bone marrow was
changed by administration of EPO to the placebo
group and evaluated by the corrected
reticulocyte count. The group with an unchanged
EPO prescription served as controls. The
placebo group absorbed 4.5% of 59FE pre and 4%
post EPO (delta NS). The control group
similarly showed no change inthe iron absorption
over the interval of the study.
The high level of iron stores (i.e. ferritin)
present in the Canadian EPO study patients may
have masked the effect of the erythropoietic
activity of the bone marrow. Although an
increase in iron absorption by EPO was not
demonstrated, a type U error cannot be excluded.
ACUTE EFFECT OF HEMODIALYSIS(HD)OR INTACT PTR(int.
PTH)LEVELS.M.Oratwa,R.Wens ,P.Bergmann,F.Collart
(intr.by C.C.Tisher).Brugmann University Rospital,
Brussels ,Belgium.
The aim of the present study was to investigate
the effects of a high dialysate calcium concentra-
tion on serum PTH levels using a new immuno—radio—
metric assay to measure intact PTH(1—84).
Total Ca(tCa,mg/di) ,ionized Ca(iCa,mg/dl) ,total
proteins (tprot. ,g/dl)and int.PTH(normal<55 pg/mi)
were measured pre—(A),post—(B)and 20 min.post—HD
(C)in 13 patients dialyzed for 3 hours with a cel—
lulose acetate membrane and a dialysate containing
3.5 mEq/L of Ca and 33 mEq/L of bicarbonate.Re—
sults(means *SEM;*p<O.OO1 ,**p<O.Ol):
%%XQA. intPTiL
A 9.16±0.19 4.03±0.13 6.4±0.2 595±78
}*
B 10.53±0.15 5.37±0.06 7.2±0.2 222±36
C 10.11*0.14 5.16*0.07 6.9*0.2 324±54
As shown,HD produced an increase in tCa,iCa
(+33%)and a dramatic fall in int.PTH(to 38% of pre-
RD level);even when corrected for hemoconcentration
(tprot.),the variations in iCa and int.PTH were not
correlated.Twenty min.post—HD,iCa had decreased by
a mere 4Z;this was correlated(p<O.05)with the de-
crease in tProt.explainable by post—RD hemodilution
but not with the striking re—elevation of int.PTH
(to 55% of pre—RD level) .The mechanisms responsiblefor the latter remain to be eiucidated;indeed,if
the intra—dialytic decrease of PTU can be explainei
by the increase of iCa,the magnitude of the post—HO
decrease of the latter seems insufficient to turn
PTH secretion on again.One could implicate the
interruption of the increasing movement of [Ca ra-




FACTORS INFLUENCING PROTEIN CATABOLIC
RATE IN CHRONIC MAINTENANCE HEMODIALYSIS
PATIENTS. Francis Dumler and Gerard Zasuwa.*
Department of Medicine,Hemy Ford Hospital, Delroit,
Michigan.
We have previously shown that in chronic maintenance
hemodialysis patients (CIII)) protein catabolic rate (PCR) is
an important determinant of survival (Kidney mt 35: 245A;
1989). We have now assessed the effect ofvarious dialytic,
demographic and clinical factors on PCR.
The study population consisted of 611 CHD patients
treated at a single institution. The following parameters were
evaluated: total hemodialysis prescription (KT/V), type of
membrane used, years on CHD, age, race, sex and presence
of diabetes. Initial analysis of 4270 urea kinetic modeling
sessions using a general linear and a categorical model
suggested that higher PCR values were related to a greater
KT/V (P=0.003), use of polysulfone membranes (P=O.001),
female sex (P=0.02), and age <30 (P=0.001). Patients were
then grouped according to the trend of their PCR values over
time into three categories: rising, stable or decreasing. The
relative risk of each factor on PCR was assessed by logistic
regression analysis.
PCR status Relative Risk P Value
Increasing:
KT/V>O.8 2.14 <0.0001
Yrs on CHD 0.69 <0.0001
Membrane type 0.74 0.05 8
Decreasing:
KTIV<0.8 2.67 <0.0001
Age, race and thepresence diabetes were not shown to be
significant by the logistic regression model.
In summaly: 1) the most important factors determining
whether a patients PCR will change over time while on
CHD therapy are KTIV (P=0.002) and the time on CHD
(P=0.007). 2) the type of membrane used may influence
KT/V and thus impact PCR.
PARATHYROID FUNCTION IN APLASTIC BONE DISEASE
ITH0UT ALUMINUM (Al) OVERLOAD. I Dunlay, H
Rodriguez, A Felsenfeld, and F Llach. Dlv. Neph;
Wadsworth VANC and UCLA, Los Angeles.
Aplastic bone disease (ABD) in the absence of
Al overload has been observed in the hemodialyals
(lID) patient (Pt). We evaluated parathyroid func-
tion in 8 MD pta with basal FIR levels <185 pg/mi
and serum Al levels <55 mcg/l. Each Pt had an
iliac biopsy and the sigmoidal calcium (Ca) —PTH
curve was evaluated with a high and low Cadialysis. Five pta were diabetic. ABD with
stainable trabecular Al <5% was observed in all
pta. Parameters assessed in the sigmoidal Ca—PTH
curve were: basal PTh (PTHh), maximum PTH re-
sponse to hypocalcemia (P11), minimum PTH
achieved during hypercalcemia (PTH jn' basal
serum Ca (Cab), and the set point f'r PTH, de-
fined as the serum Ca concentration required to
reduce maximum FIR secretion by 50% (Ca50). These
8 pta without Al (—AL) were compared to 17 pta
with low turnover (LT) Al bone disease (-i-AL).
—AL +AL
'b (pg/al) 98+24 151±40
PTH max (pg/ml) 262+48 442±93
VlSI mm (pg/mi) 42±8 59+22
Cab (mg/dl) 8.91±.30 9.42±.20
Ca, (mg/di) 8.88+.19 8.83+.12
X±SR;ail comparisons not significant
In summary, 8 RD pta with inappropriately low
serum PT)! and Al levels <55 mcg/l had ABD without
stainable bone Al. Five pts were diabetic. The
Ca—PTH curve was not different from pta with LT
Al—bone disease. In conclusion, parathyroid
hypofunction and aplastic bone disease may be the
result of factors other than Al toxicity.
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BLEEDING TIME (BT) IN DIALYZED AND NONDIALYZED
PATIENTS (PTS) WITH CHRONIC RENAL FAILURE AND
CORRECTIVE EFFECT OF ORAL CONJUGATEDESTROGENS(PREMARIN), by H. Elnnur*, J.G. Abuelo, J.A.
Chazan, B. Amarantes*, H. London*. Rhode Island
Hospital, Brown University, Providence, RI.Hemostatic impairment, with or without
clinical bleeding, is a well recognized feature
of uremia. Of all laboratory indices, El is
the best correlate of bleeding tendency. We 1)
compared ST in dialyzed and non—dialyzed
azotemic pts, and 2) studied the effect of 50
mg oral Premarin q.d. on prolonged BT in
dialysis pta.
Forty eight pts were on hemodialysis (MD),
14 on peritoneaj. dialysis (PD), and 9 had
creatinine  6.5 mg/dl but were not on
dialysis (ND). BT was prolonged (> 9 mins) in
64% of MD, 33% of PD, and 55% of ND groups, and
was significantly longer in RD vs PD (18.7
11.4 vs 10.7 8.1 min;p <0.05)
Ten dialysis pta without bleeding but with
prolonged ST were randomized to placebo (4 pts)
or 50 mgs oral Prernarin q.d. (6 pta). Five
dialysis pts with bleeding and prolonged BT
also received Premarin. In 11 pta given
Premarin BY normalized in 7 and fell by more
than 50% in another 2 over 6.3 3.9 days. The
effect on BT lasted 2—6 days after therapy
stopped. Bleeding stopped during Premarin
therapy in all 5 pts including 2 without a
change in BT. BT was not affected by placebo.
No aide effects of the Premarin occurred.
We cpnc1u that 1) for poorly understood
reasons, hemodialysis pta have longer BT than
peritoneal dialysis pts, and 2) 50 mg oral
Premarin per day is effective in improving or
normalizing prolonged BT times in dialysis pts,
and may stop bleeding in some cases.
CHANGES IN ACTIVITY OF SPECIFIC RADICAL
REMOVING ENZYMES DURING HEMODIALYSIS WITH
CUPROPHAN AND POLYAMIDE MEMBRANES.
rlev5, U. Schroeder*, D. von Herrath
Schaefer, Dept. of Internal Medicine fix,
Univ. of Tubingen Dept. of Medicine II,
St. Joseph-Kranltenhaus I, BerlIn 42, FRO.
The production of reactive radicals by
phagocytes during hemodialysis has beendescribed. There are differences between
the membranes, indicating their level of
biocompatibility. We indirectly assessedthe amount of radicals measuring the
detoxificant activity of specific enzymes
The mortality rate of human target cells
(lymphocytes) exposed to phenytoin DPH)
and cyclophosphamide (CP) metabolites
produced by a rat hepatic microsomal
system was studied. The percentage of dead
cells after exposition to these
metabolites (namely transient, reactive
radicals) indicates the detoxificant
enzyme activity. The following results
were obtained 0, 15, 30 60 mm. after
contact with cuprophan (Cb) and polyamide(P0) membranes (% dead lymphocytes):
mbrane Drurt 0mm lmjn 3Qmn 6QinjnCU(n=1O) - 3,S :3,9 3,7 4,2PO(nlO) - 3,2 4,1 4,1 3,6
CU(n=10) lOOuM DPH 13,6 13,5 17,5 11,9
PO(n=1O) lOOuM DPH 13,8 14,9 14,2 14,5
CU(rt=l0)l000uM CP 34,1 36,1 37,7 35,6
FO(n=10)l000uM CP 36,5 36,9 36,8 37,9There was a slight but reproducable
increase in percentage of dead cells after30 mm of . dialysis with a cuprophan
membrane. This indicates a decrease in the
activity of detoxificant enzymes at thetime of the greatest production of
radicals. In conclusion, our in vitro
lymphotoxicjty assay seems to be a simple
method to assess changes in radical
formation during blood Contact with
membranes.
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ISEUDOMONAS AERUGINOSA DERIVED CYIOIUNE-
INDUCING MATERIAL (CIM) TRANSPORT ACROSS HIGH FLUX
HEMODIALYSIS MEMBRANES. Rosemary Evans. Winnie Kubey,
Patricia Luneburg and Clifford Holmes (intr. by l.ee Henderson).
Renal Division. Baxter Healthcare, Round Lake, illinois.
Concern exists overthe potential for transport ofcytokine-inducing
material across high flux hemodialysis membranes from
contaminated dialysis fluid. We have previously reported that
E. doecae culture filtrate demonstrated minimal in vitro transfer of
CIM across high flux membranes, in contrast to E. cob . This study
evaluates the potential for transfer ofCIM derived from
Pseudomonas aeruginosa (PA). the most prevalent hemodialysis fluid
contaminant, across cellulose triacetate (CTA) and polyacrylonitrile
(PAN) high flux membranes.A filtrate of a hemodialysis water isolate
of PA, grown In water supplemented with 2% tryptlc soy broth, was
used as challenge material at endotoxin levels of — 4800 and 370
EU/mLrespectively. Tissue culture medium (MEM) was circulated
through thedialysate side of each dialyzer for 60 mm., to which PA
filtrate was then added and recirculated for a further 120 mm.
Recirculating blood side MEM, containing 10% plasma, was sampled
before and after 60 and 120 mm. of PA challenge. Samples were
assayed for endotoxinby the LAL test and for cytokine induction by
incubation with mononuclear cells for 18 hr at 37 C. Supernatants were
assayed for TNFalpha and IL-Ibeta by EUSA.
Endotoxin was not detected in any blood side sample. CIM transport
results are as follows:
4R1) EU/mL Challenge ore 60' cost 120 post
ng/mL ng/mL ng/mL nglmLIL-i CrAn=3 1.40.96 0.06±0.11 126±1.16 1.37±120
PAN 1.47±0.92 020±024 0.76±0.96 1.11±0.98
TNF CIA 026±0.45 0.02±0.04 0.36±056 0.53±1167
PAN 0.23±033 033±036 020±0.33 0.45±0.70
370 EU/mL
IL-i CIA 0.94±022 0 0 0
PAN 0.95±0.37 0 0.01±020 0
The lower level PA challenge solution was not capable of inducing
ThJF. it is concluded that, despite PA derived CIM transfer at high
challenge concentrations with both PAN and CIA, this phenomenon
was not observed at the lower yet clinically very high concentrations of
endotoxin.
EFFECTS OF I1EMODYALISIS ON CEREBRAL BLOOD VELOCITY
IN UREMIC PATIENTS. S. Federico, A. Postiglione'
P. Rubbac, G. Gallottac, F. Faccendse, A Gui—
berti, R. landolo (introduced by B Cianciaruso).
Dept. of Nephrology and Inst. of Internal Med. and
Metabolic Diseases, Univ. of Naples, Italy
Trans Cranial Doppler (TCD) ultrasound anabies non
invasive measurements on blood flow velocities in
basal intracranial arteries. Because it is well
known that chronic uremic pats. have an high risk
of cardiovascular accident, the effect of hemodiaiX
ala on cerebral circulation was investigated in 6
pats. before and after the treatment. TCD was per-
formed with a 2 MHz range—gated pulsed wave Doppler
instrument with on—line spectrum analysis. Mean ve-
locity was measured in the proximal segment of the
medium cerebral artery(MCA) before and after hemo—
dialysis. Mean systolic blood velocity decreased
after hemodialysis from 92 to 83 cm/sec and mean
diastolic blood velocity from 47 to 40 cm/sec. The
reduction of cerebral blood velocity in MCA was
accompained after hemodialysis by an increase in
blood pH (mean value from 7.32 to 7.39) and lit
(from 21 to 24%) and by a decrease in pCO2 (mean
from 36 to 33 metlig). These data nuggeste that van
ous metabolic factors may directly influence cere-
bral blood velocity and therefore reduce cerebral
blood flow in uremic pats. after hemodialysis and
should be considered when evaluating a chronic ure
mic pat., who might be at risk of cardiovascular
accident.
PARATHYROID FUNCTION AND HYSTERESIS DURING HYPO—
CALCFiIIA IN LOW TURNOVER ALUMINUM ASSOCIATED BONE
DISEASE (LTABD).AFeisenf eld, H Rodriguez, and F
Liach, Div. Neph; Wadsworth VAMC and UCLA, Los
Angeles.Hysteresis is defined as the failure of a
property that has been altered by an external
agent to return to its original value when the
cause of the alteration is removed. Parathyroid
hormome (PTH) secretion is stimulated during
hypocalcemia (Cal-). In 22 hemodislysis (lID) pat-ients (pts) with LTABD subjected to Cal. , it was
observed that the serum(S) PTH concentration was
consistently higher at the same SCa level during
ND induced Ca, thsn when the SCa was restored to
normal. Ca4 was induced with a Ca free dialysis;
when the SCs was <7.5 mg/di, the dialysate Ca was
changed to 3.Smeq/i. Basal PTh was 123±33 pg/mi
and during Ca,PTH increased maximally to 383+79
pg/mi (p<.OOl). The Ca—
PTH curves (figure) were
different during induct—
ion of Cal' (.SCa4.) than
restoration of normocal—
ceaia (oSCat); at SCa
7.5—8.5mg/dl,p<.OO1.In summary, in ND OSCa?°pts with LTABD, the PTH
level was higher for a
similar SCa as the SCa
was lowered than when
the SCa returned to nor-
mal. This phenomenon is
known as hystersis. Whether this difference is
secondary to stored PTH and if this finding is
specific for LTABD or universal for PTh secretion
is not known.
DIALYSIS QUANTIFICATIDN: MASS BALANCE AND KINETIC MODELS.
N. Flanisan, V. Li., I. Fangman5
University of lava Hospitals and Clinics, Iowa City, Ia.
fQ,fQSF: We compared the accuracy and reliability of a three
point variablt-vslsme single-pool Urea Kinetic Model (UKN), a tao
point fixed—volume single—pool Urea Reduction Analysis (URA), and
the mass balance data of Direct Dialysis Duantification (1180).
NEIflODS: Sixtees stable hemodialysis patients underwent
multiple determinations of PCR and Ct/V. Simultanious UKN, URA,
and 8DB analyses were undertaken with each dialysis.
Dialyser clearance (K) varies with the seasaremest
method. When blood clearance in corrected to preserve mass balance
substantial variability about the regression line remains. This is
transmitted to Ct/V and PCR calculations making UKM derived values
clinically eon-imsefsl when based on blond side clearances. Splay





Ct/V 1.14+0.03' l.l2+0.04 0.99O.O3
PCR° 1.23+0.050 1.14+0.05' 1.09+0.05 0.97+0.05 0.89±0.03
V/Ut.5 6810 611' 59!' 502
K5(ml/min) 231+3.5' 205+2.8° 199±2.8' 157±2.8
mean I SEM;
I different from DID (p < 0.05).
COUCLUSIOK: Urea kieetic methods soar estimate urea removal
during dialysis. Similarities between Ct/V and PCR values
determined by mass balance and kinetic analysis are fortuitoun.
Individual awasurements of Ct/V should be wade using URA methods.
PCR deterwinations require a three point analyses, and reliability





THE EFFECT OF IIEMATOCRIT (Het) ON SOLUTE REMOVAL
DURING HIGH EFFICIENCY HEMODIALYSIS (HO).
Flanigan, J Fangman* and VS Lim, Dept of Med, Univ
of Iowa College of Medicine, Iowa City, IA
To assess if increased Hct may decrease the
efficiency of HO, 12 patients each underwent 4 HO,
2 when Net was low and 2 when Hct was raised by
either recombinant erythropoietin or transfusion,
RD used a cuprophane membrane and blood flow of
400 mi/mm for 3 hours, Solute removal was esti-
mated by blood (Kb) and dialysate (Md) clearances,
Total solute removal in the spent dialysate (R)
and fractional decrement of pre- and post-dialysis
serum concentration (%) were also measured,











21±3 183±11 162±10 1.06±0.43 58± 7 0.89±0.07*
32±50 185± 9 152±13 1.04±0.48 58± 8 0.82±0.06*
21±3 174±12 130±16 0.39±0.12 44±12 0.74±0.09*
32±50 186±12 127±15 0.37±0.16 50±10 0.68±0.09*
First, second and third sets of data represent,
respectively, that of urea nitrogen, creatinine
(Cr) and phosphorus (p), Values are mean±SD.
p<O.Ol by paired t test high and low Hct.
Linear regression analysis showed a significant
negative correlation between Md/Kb and lict (*) for
Cr and p, suggesting that increased Hct would
reduce their removal. From the regression
analysis, a rise of Net from 20-40% would reduce
Cr removal by 9% and p removal by 13%. Mass
removal analysis, however, fails to demonstrate
any significant reduction. Thus, it appears that
small molecular solute removal during HO was not
appreciably altered with Hct ranging from 17-44%.
13'I-62-MICROGLOBULIN (B2m) SCANNING FOR
DIALYSIS RELATED AMYLOID (DRA) DEPOSITS[ Burchert,B Nonnast.Daniel,P Gielow,E Spindler,
KM KOCh,S Shaldon (intr. bye Olbricht). Depts Nephrology and
Nuclear Medicine, Univ. Hosp. Hannover FRG, Nimes France.
We recently introduced 1311.B2m as a tracer for in vivo
detection of DRA deposits (characterized by their association
with 82m). We here report extended clinical experience with
this scan in 29 hemodialysis (HD) patients. Scans were
performed by i.v. injection of 13l1-132m followed by imaging of
selected areas after 72-96 h. Tracer accumulation was noted in
14 patients in pelvic sites, shoulders, knees, wrists or the
vertebral column. Tracer accumulation was related to the
duration of treatment (Fig.) and was noted in 2 patients who
did not have clinical or X-ray correlates of DRA (DRA -)
and in 12 patients with such correlates or biopsy proven DR.A
(DRA +). However, even in the CDRA+e patients tracer
accumulation occurred in Sites not associated with clinical or
X-ray abnormalities.
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In3 patients biopsy/autopsy material was obtained from
areas of tracer accumulation and adjacent tissues at 6-10 days
after injection of 1311-132m. In all 3 patients (immuno.)
histological evidence of DRA deposition was present and
comparison of amyloid with non-infiltrated tissue showed a
4-SOfold tracer enrichment in the amyloid-tissue. These
findings further support that DRA deposits can be visualized
in vivo using 1311-B2m. As several clinically asymptomatic sites
of tracer accumulation were also detected, this method does
have the potential to become an early marker for the presence
of DRA deposits in HD patients.
LONG TERM EFFICACY AND SAFETY OF ORAL C.
Mg(Oll)2 AS PHOSPHATE BINDER VERSUS Al(OII)3 IN
DIALYSIS PATIENTS.Albert FOURNIE.R. PhilippeMORINIERE,
Mactine COHEN SOLAL CHU Am'ient
32 patients on chronic hemodialysis whose plasma phosphate had
been controlled without Al(OH)3 thanks to 80 minol/day of oral calcium
in association in half of them with Mg(OH)2 (2.5 g/d) for at least 2
years were matched regarding age (52 years), seas ratio (1) md previous
duration on dialysis (30 versus 34 months) to a group of patlesta who
had been previously dialysed and receiving only 22 mmol/d of oral Ca.
0.5 ig of I csOH vit 17 (in a third of them) and Al(OH)3 (6.3 * 3g/d).
L)islysate Mg was dccrcascd from .75 to .37 mmol/L when Mg(OH)2 was
used whereas dialysate Ca was always 1.65 mmol. Each year arterial
calcifications were measured linearly on the anterior and posterior walls
of the aorta in front of L2-L3-L4 on a profile X rays of the lumbar spine
and on the lateral walls of the iliac and femoral arteries seen on a frontal
pelvis.
mean Ca * Mg (OH)2 Al (011)3±1 OH 173
Fimemnoths TO 124 136 148 TO 124 136 148
n 32 32 17 9 30 30 15 8
Vascularcalcification cm 14 21 35 30 19 27 37 35
P CalcIum mmol/L 2.3 2.4 2.5 2.4 2.3 2.3 2.3 2.3
P P04 mmol/L 1.6 1.7 1.6 1.6 1.8 1.7 1.6 1.6
AlkPaseIU(<170) 123 130 107 III 141 158 152 144
P.aluminiuni was very low (0.3 ItmollL) even after 4 years and P Mg only
sligthly increased to 1.4 mmol in the Ca group. Bone biopsies
performed in 13 of the Ca group showed 9 osteitia fibrosa with higher C-
PTH levels (281 normal < 45 pg/mI) and 4 non aluminic, non ferric,
non diabetic adynamic hone disease (ABD) associated with lower PIN
levels (191), whereas those performed in 19 of the Al(Ofl)3 group
showed 15 osteitis fibro*a and 4 sluminic ABD but no osteomalacia.
neluslana Modersto dosce of CA MC (011)2 allow a similar
costrol of CaPO4 metabolism and of hyperparathyroldism (a. assessed
on plasma alkaline photphatase) as the classical approach using AI(OH)3
and do so without higher risk of vascular calcificatlona. Furthermore they
prevent aluminic bone disease and allow the emergence of an idiopathic
ARD with relative hypoparathyroidism. the etiology and clinical
significance of which remain to be established.
POOR LONG-TERM RESULTS OF SUB-TOTAL PARATHYROID-
ECTOMY IN DIALYSIS PATIENTS WITH UREMIC 0ST—
DYSTROPHY. N.M. Friedlaender,* D. Rubinger,
J. Si1ver, A. MOskOVitz,* Z. Katzir," and M.M.
Popovtzer. Nephrology and Hypertension Services,
Hadassah University Hospital, Jerusalem, Israel.
Sub—total parathyroidectomy (S—PTX) is a
recommended treatment for symptomatic secondary
hyperparathyroidism (2°1T) in dialysis patients.
Of 125 patients undergoing dialysis treatment in
this center since 1975, 19 with symptomatic bone
disease underwent elective S—PTX and 11 (6 male,
5 female, age at PIX (mean+SE) 45.5+3.5 years)
were followed for over 4 years (mean 77.5+8.6,
ranqe 48—152 sonths) - In all patients a vigorous
attempt was made to suppress recurrence of 2°HPTH
by the administration of vitamin 0 analogs and
oral supplements of calcium. In only 2 out of 11
(18%) was there long-term improvement in symptonas
related to uremic bone diseese. Of 9 treatment
failures, 4 had initial improvement, 7 (64%) had
recurrence of 2°HPT and 2 (18%) patients had
aluminum associated osteomalacia. These results
emphasize, 1) the poor long—term benefit of PIX
in patients continuing dialysis treatment,
2) the high incidence of long—term recurrence of
20NPT, and 3) early initial improvement does not
predict long—term success. Thus it is suggested
that when medical suppression of secondary HPT
in chronic dialysis patients fails, the results
of S—PTX are disappointing. Kidney transplantation





REMOVAL OF 82-MICROGLOBULIN DURING
HEMODIALYSIS: EFFECT OF TWO REPROCESSING
REGIMES OF DIALYZERS R. A. Oal*, I Yeh*, C. Seniw5,
R. M. Moore5, S. Hamburger*, M. Kankam. R. G. Kaczmarek5
and J. Petersen. Palo Alto VAMC and Stanford Univ., Stanford, CA
and the Food and Drag Administration.
The elevation of 82-microglobulin (82M) levels in long term
hemodialysis patients has been implicated in the development of
dialysis associated amyloid osteoarthropathy. Little information is
available regarding the effect of the common practice of reprocessing
these dialyzers using different regimes on their capacity to continually
remove B2M. We have compared the effect on B2M removal by
reprocessed polysulphone, (Fresenius, IlF8O®, known to remove
82M) and cuprophan (Travenol, 2308®, ) dialyzers after up to 6
reuses using manual reprocessing with bleach and formaldehyde
compared to formaldehyde alone. Pre and post dialysis levels of 82-
microglobulin were measured in the same 13 patients in each group
and were corrected for fluid loss. Simultaneous arterial and
ultrafiltrate levels of 82M were measured at 30 minutes of
polysuiphone dialysis to estimate the sieving coefficient.
Reprocessing of polysulphone dialyzers with formaldehyde alone
was associated with less removal of I32-M with each reuse (on average
7%. p<O.O5). In contrast, removal was unchanged with up to 6
reuses using both formaldehyde and bleach. The seiving coefficient
of 82-M was unchanged following reprocessing of the polysulphone
dialyzers using eitherregime. The reprocessing method did not affect
the number of reuses of the polysulphone dialyzer. First use of
cuprophane dialyzers in 13 patients was associated with a 9 5%
increase over pee levels of 82M. This level remained unchanged with
further reuses using either regime. However, reprocessing with
formaldehyde alone significantly reduced the number of reuses (4 vs
6).
This study suggests that no significant differences exist in 82-
microglobulin removal following continued reprocessing of
polysulphone or cuprophaneproptian dialyzers using formaldehyde and
bleach. In contrast reprocessing with formaldehyde alone leads to less
efficient removal by the polysulfone dialyzer.
INCREASED PLASMA FATTY ACIDS AND Na,1C-AtPase
INHIBITION (NKAI) DURING HEMODIALYSIS. H. Gault,
S. Vasdev, E. Johnson, L. Longerich, C. Sampson,
The General Hospital and Memorial University, St.
John's, NF.
We have reported that total plasma nonesterified
fatty acids (NEFA) and Na,R-ATPase inhibitory
activity increase concurrently during hemodialysis
and now report the changes in individual fatty
acids, and also in NKAI by two different methods,
with and without the use of heparin. In two
patients given heparin continuously during
dialysis, total NEFA rose an average of 8 fold.
The rise in unsaturated fatty acids was most
striking. On average oleic rose 10 fold and the
linoleic fraction 12 fold. NEAl on average
increased 12 fold using an 3H-ouabain displacement
assay with purified hog brain Na,K-ATPase. A
patient who received small amounts of heparin
intermittently, had a 3 fold increase in NEFA and
NEAl. There was no change in total fatty acids and
only a doubling of NEAl in the patient who received
no heparin. Results of the 86Rb uptake assay
correlated well with ouabain displacement (r—. 89).
Of the NEFA detected, oleic (18:1) and linoleic
acids (18:2), but not saturated fatty acids, cause
concentration dependent NEAT with the ouabain
displacement assay. However, in the intact cell
assay in which uptake of 86Rb by an aortic ring is
measured and unmodified plasma is used, only
linoleic acid caused NKAI.
Preliminary studies indicate that heparin is the
major cause of the rise in fatty acids during
hemodialysis, and that the unsaturated fatty acids
(especially linoleic) which increase dramatically
are the chief cause of in vitro inhibition of Na,K-
ATPase.
FIVE YEARS' EXPERIENCE WITH PLASMAPHERESIS USING
STANDARD HENODIALYSIS EQUIPMENT. Robert E.
Gerhardt, K. Adu Ntoso, and Charles J. Wolf
Pennsylvania Hospital, Philadelphia, PA
From January 1984 through rJecember 1988 all
plasmapheresis treatments at a 450—bed urban
teaching hospital were performed using standard
hemodialysis machines and hollow fiber membrane
plasma separators, operated by hemodlalysis nurses.
Circulatory access was obtained using standard
double lumen catheters. One hundred and ninety—
nine treatments were performed in a total of 31
patients, in general exchanging 4 liters of 5%
albumin for 4 liters of plasma over 90—120 minutes.
During the study period there was a dramatic
change in the disease entities referred for
therapy. While initially 65—80% of the patients
were treated for non—neurologic disease, more
recently only 12—25% of patients had non—neurolo-
gical diseases. Over the past three years the
vast majority of patients have been treated for
acute inflatnmatory—demyelinating polyradiculo—
neuropathy (Guillain—Barre Syndrome) with a smal—





During the study complications of the proce-
dure included: hypotension (4 episodes) and
hematuria (1 episode).
Plasmapheresis may be easily and safely per-
formed by hemodialysia nurses using standard
equipment without major capital expense; however,
almost all patients will have non—nephrological
diseases and the nephrologist will have a mainly
"service" rather than "consultative" role.
REPRODUCIBLE MEASUREMENT OF RECIRCULATION (R)
WITHOUT PERIPHERAL VENIPUNCTURE . S.M. Gibson B.
von Albertini * and J.P. Bosch. George Washington Univ Med
Center, Div of Renal Disease, Washington, D.C.
With the advent of more efficient hemodialysis (HD), the
treatment time may be reduced in some patients. To prevent
underdialysis R must be assessed. In 6 patients on HD we
studied the reproducibility of two methods used to estimate
R. Method 1: blood was obtained simultaneously from the
arterial (A) and venous (V) lines to represent pre and post
dialyzer samples respectively, and peripheral (P) blood was
obtained from the contralateral extremity. Method 2: as
above except Ihat blood flow (Ob) was stopped for one minute
and then resumed at 50 mI/mm for 1 mm. A repeat sample
from the arterial line was then obtained for systemic blood
(S). Each patient was studied on 3 different occasions at the
same blood flow. The % of R was calculated from the [BUN]
using the following formula(P) or (S) - AJ I((P) or (S) - V] x 100
Results: n = 6, mean value +1- SEM
Method 1 Method 2
Both methods are reproducible. The Coefficient or Variation
intrasubject was +1- 25% for both methods. Measurements
using the systemic value tend to understimate the R, although
it approximates the values using peripheral blood. Elevation
of R over time in a given patient indicates increased
Impedance to Qb within the access and may be an early
predictor of access failure.
% R HD 1
% A HD 2
% R HD 3
10.5 ÷1- 1.8 5.4 +1- 1.6
12.6 +1- 1.4 7.6 +1- 1.1
14.4 ÷1- 1.8 10.1 +1- 1.0
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COMPARISON OF NON A NON B (NANB) HEPATITIS
IN HEMODIALYSIS PATIENTS (ED) IN
SOUTHEASTERN USA AND SAUDI ARABIA,
}LE.Ginn, O.Furayh, Wm.Greer, P.Millman,
W.Qunibi, S.Taher, and J.Tannenbaum. St
Thomas Hospital, Nashville, TN, and King
Faisal Spec. Eosp. & Research Center,
Riyadh, Saudi Arabia.
Incidence of NANB was studied in HD since
83 at KFSH&RC, and since 87 at Dialysis
Centers in SE USA. 54/123 HD at EFSE&RC
were diagnosed as NANB per exclusion of
ESV, toxic drugs, CMV and EBV when serum
ALT was >45 IU for > 3mos with at least
one >90 IU. 13/54 had ALT>450 IU. 42/54
had ALT>45 for >6 mos. 28 ED presented
with NANB. Their blood transfusicn (B?)
records were not available. 26 cases of
NANS acquired at KFSH&RC received BT priorto onset of HANS. Incidence of HANS from
8— 87 was 1/3.6 patient years at risk
(PYR). After utilizing elevated ALT and
presence of EScAb as surrogate markers for
NANS in B?, the incidence decreased to
1/20 PYR. Since using huEPO in ED no HANS
was acquiredl In comparison, 22/296 ED
dialyzed in SE USA had HANS. 1/22 had
severe hepatitis, 15/22 chronic. 10
presented with NANS, 12 were acquired.
The latter had received B?. While overall
incidence was 1/26 PIP, clinics varied
from 1/12.3 PIP to 0/37.7 PIP.
Conclusions: The incidence of HANS in ED
was higher in endemic area vs non—endemic
area. Acquired NANB appeared BT related.
Incidence was reduced by surrogate markers
for ST and by using huEPO.
INADVERTENT DEVELOPMENT OP METABOLIC ACIDOSIS IN
AN OUTPATIENT DIALYSIS CENTER. C. Coldberg.* D.
Malhotrs,* S. Babcock. H. Klein,* R. Contiguglia,
* .1. Mishell,* and T. Earl. Dept. Med.. Univ.
Colorado Sch. Med.; and Rose Med. Ctr., Denver,
CO.
Due to an insdvertent mix-up of dialysate
concentrates, 22 patients (pts) at an outpatient
dialysis facility were dialyzed against a bath
containing neither bicarbonate nor substrate for
bicarbonate synthesis but rather against an acid
dialysate solution. The mean post-dialysis serum
bicarbonate was lowered to 7.27±.56 mEqfL with a
mean anion gap of 12.9l±.97 and a serum K of
5.6±0.24 mMIL. Despite this severe acidosia, none
of the pta becsme hypotensive and only 6 had
shortness of breath. Of the 19 symptomatic pts.
16 complained of nausea and vomiting, 10 had
generalized malaise and fatigue, 6 had chest
pain, 5 had epigastric discomfort, 3 had head-
aches, and 3 had bone and joint pain. All pta
survived with a combination of alkali therapy and
redialysis. While none of 13 non-diabetic pts
required hospitalization, 4 of 9 diabetic pts did
for chest pain (3) and respiratory arrest (1).
These pts were more acidemic (pH 7.020±.050), had
lower serum HCO3 4.35±1.03 mEq/L and had higher
serum K 6.2±.8 mEq/L than the group as a whole.
No myocardial ischemia or any permanent organ
dysfunction supervened. We, hereby, direct
attention to an as yet unreported mishap that can
occur in the dialysis setting and to the more
benign than expected nature of acute non-anion
gap scidosis in non-diabetic pta. Rapid re-
dialysis and alkali therapy may have prevented a
more untoward outcome.
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THE INCIDENCE OF PYROGENIC REACTIONS (PR) IN
PATIENTS RECEIViNG CONVENTIONAL (C),
HIGH—EFFICIENCY (HE) OR HIGH—FLUX (HF) D1ALYS1S
USiNG BIcARBoNATE DIALYSATE (SD). Gordon 5J4*,QsttInzgtcW. Bland L5, Oliver JC* Arduino Na,Favero N5, Jarvia WR5. Hospital Iniections
Progrem Centers for Disease control, Atlanta,
GA and kmory University, Atlanta, GA.
ME and HP hemodialysis requite SD, which can
support the rapid growth of bacteria, raising
concern that endotoxina or bacteria within SD
may cross the permeable membranes of these
dialyzers and produce PR. The incidence of PR
among patients receiving C, HE, or HF
hemodialysis with SD was studied prospectivel
in 3 hemodialysia centers between September 2
1988 and June 25, 1989. A PR was defined as the
onset of rigors or fever (T>lOrF) during
hemodielysis treatment in any patient who was
afebrile and without signs or symptoms of
infection prior to the dialysis treatment.
Dialyaia fluids were ssmpled weekly at
point—of—use in each center for determination of
bacterial and endotoxin concentrations. All
centers reprocessed dialyxers with autgated
reprocessing machines using 4/. Renalin . Among
24,590 hemodialysia treatments 24 PR were
identified (1Ff/bOO treatments); there was no
significant difference in PR rates between
centers or types of dialysis, HF: 3PR/l,934
treatments (1.5 per 1000) vs HE: 12PR/9 751 (1.2
per 1000) vs C: 9PR/l2,905 (0.7 per 1006),
p.0.3. Bacterial counts exceeded the Association
for the Advancement of Medical Instrumentation's
microbiologic standards for dialysate at each
center throughout the study period (mean '22,000 CFU/ml) and endotoxin concentrations in
dialysate, for which there are no standards,
averaged 0.4ng/ml (range 0.03—8.9). We
concluded: 1) Despite significant bacterial
counts and endotoxin levels in SD, the PR rate
was low, and 2) The polysulfone membranes of
reprocessed HF dialyzers appeared to be as
effective a barrier to bacteria and endotoxins
in dislyaate as the Cuprophen or cellulose
acetate membranes in the other types of
reprocessed dislyzers.
IMPROVEMENT OF BRAIN DYSFUNCTION IN CHRONIC MEMO-
LIALYSIS (CHD) PATIENTS TREATED WITH RECOMBINANT
HUMANERYTHROPOIETIN (rHuEPO). Georg Grime, Felix
Stockenhuber, Christian Mmdi, and Peter Baicke.
lat Department of Medicine, Vienna, Austria.To elucidate the effect of a partial
correction of transfusion-dependent anemia on
brain dysfunction, 15 stable CHD patients (m"7,
18, age: 51.5± 11.8 yrs, mean were studied
before (hemoglobin 7.5 g/di) and 4.7
months after rHuEPO (hemoglobin 9.5 94
U/kg thrice weekly). Brain function was assessed
by evoked potentials (EPa) end the treilmaking
test.
P300 peak latencies of auditory event-
related EPa improved (Cz: 391 before vs. 366 me
after; Fz: 386 vs. 365 as; p<0.O1) indicating an
unequivocal beneficial effect on cerebral
cognitive processing. P300 amplitudes (13.6 vs.
15.8 MV; p—O.06) and the traiimaking teat (55 vs.
43 a) tended to improve. P300 latencies end
amplitudes (p<O.O1), and the trailmaking test
(p<O.OS) correlated significantly to low
hemoglobin values before rHuEPO indicating that
severe anemia contributes to brain dysfunction in
CHD patients. Furthermore, stimulue-releted EPa
were studied. A decrease of auditory brainstem
wave I to wave V interpeek istencies (4.28 vs.
4.17 me; pcD.O5) end increase of somatosensory
peak N20 amplitudes (4.8 vs. 7.0 MV; p<O.O5)pointed to improvement also of brainstem function
and of primary aomatosensory pethway. Pattern-
reversal visual EPa were not altered. Conclusion:
Brain dysfunction in CMD patients is in pert
caused by severe anemia and can be improved by a
partial correction of anemia by rHuEPO treatment.
RESPONSE TO RECOMBINANT ERYTHROPOETIN IN ALUMINIUM
OVERLOAD AND HYPERPARATHYROIDISM
P.GrUtzmacher, B.Ehmer, D.Messinger, P.Scigal a.,
Dept.Nephrol., Univ.l-losp. Frankfurt and Clinical
Research Boehringer Mannheim Gmbl-l., FRG.
(lntr. by R. A. K. Stahl)
Little is known about factors, influencing the
bone marrow response to rEPO except iron deficien-
cy. The present study concentrates on the role of
aluminium and PTH. In a Europ. MC trial the weekly
increase rate of hct (hct,%/w) and of abs. reti-
culocyte counts(Lreti Mi I l/ml/w) were investigated
in 331 ROT pts with transfusion—dependent anemia,
-treated with rEPO (8O-120U/kg 8W, 3x/w iv) for > 8
weeks. Serum aluminum level (SAL, ugh) was measu-
red by atomic absorption spec+rometry in 174 pts
and control led after OFO (20 mg/kg BW) in 73/174
pts.PTH was measured in 251 pts (mid—reg.RIA). In
the whole group, the number of -transfusion-depen-
dent pts decreased from 162 to <20 after 8 w.
Results, grouped acc. to SAL see table (median,
p<O.O5*):
SAL n hct reti DFO-Al n hct /ret(
20 54 1,21 9,2 < 50 18 0,97 8,1
21- 50 58 1,05 8,8 51-100 28 0,94 8,4
51-100 44 0,9 9,1 101—175 17 1,05 9,5
100 18 0,89* 3,2* > 175 6 0,33* 0,5*
No differences were found for mean corpusc. volume
and initial ferritin,which decreased almost equal-
ly under rEPO. In all groups with different PTH
levels (<25O,25O,>500,>I000,>1500 ugh) the thct
and Ireti showed no consistent changes. Data mdi—
cafe a significant suppression of bone marrow
response by aluminum overload, whereas no inhibi—
-tory effect of PTH could be observed. Aluminum
overload should be considered, if the response to
rEPO therapy is insufficient.
ACTIVATION OP GLYCOGENOLYSIS IN POLYMOR-
PEONUCLEAR NEUTROPHILS (PMNS) DURING HE-
MODIALYSIS (HD) - INHIBITION BY CALCIUM
CHANNEL BLOCKERS. Marianne Flaag-Weber, Gerd
Fiedler, Peter Schollmeyer, and Walter 11. EOn: intr. by J.
Kopple, Los Angeles. Univ of Freiburg, Department. of
Nephrology.
Slonczewski et al. (J Cell Biol, 1985) found an activation
of the glycogenolytic enzyme phosphorytase g (phos g) in
PMNs by stimulation with chemotactic peptides and a
correlation with intracellular calcium. The purpose of this
study was to investigate whether HD also activates phos g in
PMN5 and whether this activation can be inhibited by
calcium channel blockers. 10 HD patients were studied during
I-ID with polymethylmethacrylate (PMMA) and polysulfon.
Nifedipine (NIF) was continously infused during HD with
PMMA in 5 patients in a dosage of l8pg/kg/h. PMNs were
isolated according to Bass et al. (Proc NatI Acad Sci,1977)
before HD, 15, 30, 60 mm after start of HD and at the end
of liD. The activity of phos was determined according to
Slonzweski et al. (J Cell Biol, 1985) and glycogen synthetane I
(gly I) according to Thomas et al. (Anal Biochem,1968).
During HD with PMMA there was a significant increase of
PMN phos g activity 15 and 30 mm after begin of ED (0.65
0.10; 0.64 0.06 vs 0,42 0.04 mU/lO6cells). HD with
polysulfon did not activate phos g in PMNs. HD with PMMA
inhibit significantly gly 1(112 21 begin of HD vs 61 7
iU,1O°cells end of I-ID), whereas polysulon activates gly I
(90 13 begin of HD vs 167 36 uU/10 cells). NIF inhibits
phos g activation during HD with PMMA. This data show
that liD with PMMA activates glycogenolysis and inhibits
glycogen synthesis in PMNs. This effect can be inhibited by
calcium channel blockers. Thus PMN activation during HD
with PMMA seems to be mediated by calcium.
CELLULAR AND SOLUBLE INTERLEUICIN-2 RECEPTORS
(IL2R) IN UREMIC LYMPHOCYTES: COMPARISON
BETWEEN COMPLEMENT ACTIVATING (CA) AND NON-
COMPLEMENT ACI1VATING MEMBRANES. R.M. Hakim. P.
Zaoui, W. Stone, Vanderbilt and VA Medical Centers, Nashville, TN.
Lymphocytes have been assumed to be passive by-standers in
blood membrane interactions during HD. Nevertheless the immune
response of ED patients is generally worse after initiation of RD.
We studied the influence of two different dialysis membranes, one
associated with vigorous complement activation (CA) (Cuprophane,
CU) and a non-CA membrane (polvmethylmethacrylate, PMMA), on
the production and cellular expression of IL-2R, a marker of
lymphocyte activation.
Eight patients were dialyzed for 2 weeks each with new CU
membranes, then switched to 2 weeks of PMMA. Samples were
drawn on the first and last day of each experimental period both pre-
and post-HD. Peripheral blood mononuclear cells (PBMC) were
isolated by the Boyum method and the cells cultured for 4 days
without (baseline) and with 1% PHA, in parallel with cells from8
normal subjects as controls (CTRL). The number and distribution of
cellular IL-2R were assayed by cytofluorometry using fluoresceiisated
anti-IL2R and the release of the soluble form (p55) was determined
by ELISA. The number of high affinity receptors (I{AIL2R) was
measured using 125III.2 (Dupont, NEN). The results are shown
below: Mean (M) SEM.QIL CU PMMA
Dayl Dayl2 Dayl Dayl2
Pre/Post Pre/Post l're/Post Pre/Post
% IL2Rcells M 3.7 2.6/3.8 5.4/8.3 12.4/9.4 5.0/3.8
Baseline SEM 0.6 0.3/0.5 1.0/1.6 23/2.6 1.0/0.8
HAIL2R M 32 4.2/2.5 3.4/2.7 2.8/ 2.6 3.5/3.2(10/celfl SEM 0.4 0.7/0.2 0.9/03 0.7/03 0.1/0.2
Soluble IL2R M 3.2 3.9/2.3 3.7/2.6 2.3/3.3 3.2/3.3(lO'3lU/ml) SEM 0.4 0,5/0.5 0.6/0.4 0.5/03 0.6/0.5
Compared with the PMMA period, EDwith CU increases the
spontaneous expression of IL2Ron PBMC (p = 0.003). This is
associated with a significant decrease in the ability of lymphocytes
after PHA stimulation to express HAIL2R (p = 0.002) and to release
soluble IL2R (p 0.002). These effects are reversed by the use of
non-complement activating membrane.
RESPGISE 10 PARENTERAL IRON IN HEI4DDIALYSIS
PATIENTS. Roger J. Haley, University of California
Medical Center, San Francisco, CA
A restrospective study of hemodialysis patients
who received nontransfusion parenteral iron (FE—
Rx) between 1986 and rch 1989 was undertaken to
determine which routinely measured parameters
could be used to predict response to FE—Rx.
Parameters studied included: FIB, HCT, )ICV, Red
Cell Diatribution Width (ROW), serum Fe (FE),
serum iron binding capacity (Tl), iron
saturation (FE—sat) and serum Ferritin (FER).
Study values were the means of all parameters
obtained during 6 month periods before and after
the FE—Rx was given.
Forty—six patients received 49 courses of FE—
Rx, the mean (+ SEM) dose was 720 + 44 mg.
Results: N Pre(+SEM) Post(+SEMT p
HB 49 8.21.21 9.0(.2) .001
HCT 49 25.7 [.5) 27.9 [.71 .001
MZV 49 84.3 (1.1) 87.4 (1.01 .001
RDW 49 16.2 (.4) 16.3 (.3) .833
Fe 28 36 (3.6) 49 [4) .095
TIBC 25 242 (9) 223 (8) .001
Iron Sat 25 15 (1) 23 (2) .009
Ferritin 49 113 (-26) 137 (49) .008
The pre—FE—Rx MV correlated significantly with
the quantitative increase in FIB or HCT (r=—.5030,
p<.OO1). A response of 10 % increase in HCT, RB or
MV correlated moat closely with a pre—FE—Rx ).CV <
84 plus a FER < 100 (sensitivity = 78%,
specificity 82%, p< .001). There was no
demonstrable correlation between this response and
FE, FE—Sat, RDW, or FER by itself. It is conluded
that a combination of MV and FER should be used
to predict who will respond to FE—Rx.
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CHAFS 1)4 RED BtD CELL DT)4SITY DISTRIB1JTIC± IN
!F14X)I1LYSIS PATI)4TS: EFFECT OF rhEPO. H. Hl*,
E. Riedel*, P. Scigalla*, G. Wende]*, Berlin Uni-
versity, BoehriagerMannheiin, F (intr. by J.Bosth)
Hypertensicak and seizures, adverse effects re-
ported with rhEPO, suggest altered blood rheology.
Blood viscosity is influenced by Hct, P density
and cell age dependent enzes, all of which are
altered with rejuvenation induced by EPO. BBCS of
32 hmtodialysis patients were studied before and
during the course of one year's therapy with rhEPO
and canpared with cells fran 33 healthy volonteers.
R density distrihition was determined by centri—
fugation with Percoll density gradient fractiona-
tions. RBC aspartaminotransferase (GOT) activity
was determined in each fraction. RBZ median densi-
ties (D50) are reported for each group (Means±SD).
Results: Hb(g/L) D50(g/L) GOT (U/g}lb/frc
Controls 138±16 1.0674±0.0015 0.229±0.138
HD baseline 62±15" 1.0666±0.0015 0.536±0.454"
rhEPO 4 wks 79±15* 1.0655±0.0013*0 0.991±0.525*0
rhEPO 1 year 95±19* 1.0654±0.0010*0 0.474±0.263°
"p<.05 baseline vs control, *p<.05 EPO vs baseline
°p.0l EPO vs control
Baseline values suggest that 050 is only parti-
ally a correlate of cell age, bet increased GOP ac-
tivity indicates shortened R survival in hsendia-
lysis patients. 1kfter 4weeks of rhEPO therapy, re-juvenation is dirinstrated by decreased RBC densi-
ty and increased GOT activity. Mter 1 year rhEPO
therapy with increased Nb levels, D50 rmnains sta-
ble, whereas decreased GOT activity indicates re-
turn of R survival to shortened baseline values.
Conclusions: This study suggests that rhEPO in-
duces in HI) patients proliferation of a larger RBC
population with decreased D50 and shortened life
span. It's effect on blood rheology remains unclear.
DIALYSIS CALCULATOR: A L COST PRACTICAL
SOFTWARE FOR HEMDIALY8IS UNITS. BeJ.
Harlorasad*. Seenu M.Hariprasaci'. Mavidl
K.Hariprasad. iiorneli, New York.
It Is widely accepted that Urea Kinetic
Modeling (KT/V) Is useful in assessing the
adequacy Of small molecular clearance
during flemodialysis. A survey showed that
there Is a strongly felt need for
computerized management of dialysis
prescrIptions.
As a service to the dialysis
comnunity. we developed an IBM compatible





—Residual Urea and Creatinine
Clearances.




Advanced biophysical monitoring of
dialysis Involves using ctznbersome and
complex mathematical equations which
hençers the wide spread use of such
knowiedge. it is our hope that tne ready
availabIlity of such computer software
programs wIll simplify end promote the use
of blophysicci monitoring in the dialysis
prescription, thus enhance patient care.
CCAPUTERIZED UREA KINETiC MOELING: RESULTS
OF A PREMARKETING SURVEY. Seenu U.
Hariprasads, Ravl Hariprasad*. Mevidi K.
Hariprasad. iiorneli. New York.
For the purpose of marketing a
low—cost software for Urea Kinetic Modeling
(UKM), we surveyed 100 dialysis centers.








Thus a majority of Dialysis centers
felt that UKM can be usafuii over half
presently have computers, but only a few
were aware that UKM software was available.
in addition, many felt the need for
developing Peritoneai Dialysis management
software.
Interestingly. 3O centers which did
not have a computer wishad to buy the UKM
software anyway! It therefore appears that
there is a definite demand for UKM software
among diaiysis units.
MEMBRANE A O14PLC (MAC) ATIC4 DURING
HI3WIALYSIS (MD)—IMPACT OF CLASSIC.L AND ALTER-
NATIVE PAThWAY atIPI)1S .Anna-Christine flauser,
K.Derfier,F .Stcckenhuber ,O.Janata,P .Balcke.
tJniv.of.Vienna,lst Medical Clinic.
When Mac is released in lnnine response into
the blood system it is rapidly neutralized by bind
ing to the S-plasma protein.We nwasured this
(SC5b-9}ccarlex during MD along with markers of
the classical (C4d) and alternative (Rb) pathweys as
well as with the camui iC3b fragisent by enzyn
isrsinoassay.DetexminatiOns were performad in 23 MI)
patients prior to and during 4 hair MD sessions.
Dialyzer nsebranes were Hmvpian (1°) ,Polyaulfon(7)and Cuproane(6) .Durlng HI) a striking increase
of MAC concentrations wes noted in the HxçIan
and Cuproiane dialyzer grcup.In the Bse,an dia-
lyzer group MAC concentration rose frau prevalue
0.505+0.185 mg/l to 1.27040.670 ag/i within 15
minutes(t=3.9,p<o.ol),to 1.3o7+o.644 ag/i within
Go minutes(t=5.16,p<o.ool),to 1.275+o.518 ag/i
within 120 minutes and to o.961+o.49o mg/l after
24o minutes (normal o. 32o-o.455 ag/i) .The Rb frag—
sent increased frau o.47+o.41 mg/l(ncanal 0.45—
o.11 mg/i) to 1.98±1.33 rap/i within 15 minutes(t=4.02,p<o.CO5) and to 2.7o+1.79 mg/i within Go
minutes.The iC3b cc*npcaient rose fran 9.o5+1 .67
ag/i (norma]. 4.20—11.5 mg/i) to 14.6517.26 ag/l
WithIn 15 minutes(t=3.o5,p<o.ol) and to 13.80+6.26
ag/i after Go minutes.The Cuprophane grcap showed
a similar behavior of the cctt?cneflts. In the Poiy—
sulfcn group no variation wes observed.The C4d
renined unchanged In all grcups.Our study shafs,
that MAC generation occurs In MD being a stable
marker of biociczipatibiiity during the full MD
session.I'breover MAC generation during MD might















GENERATION OF REACTIVE OXYGEN SPECIES (ROS)
BY NEUTROPHILS (PMN) DURING DIALYSIS—ROLE
OF COMPLEMENT ACTIVATING MEMBRANES: Jonathan
Himinelfarb, M.D., Raymond N Hakim, M.D., Kenneth
A. Ault, LD.*, Diane Holbrook*, Donald A.
Leeber, M.D.; Maine Medical Center and Maine
Cytometry Research Institute, Portland, Maine
and Vanderbilt University, Nashville, Tennessee.
Hemodialysis with cuprophane (CU) is
associated with complement activation, granulo—
cytopenia and PMN activation. Activated PIIN
may produce ROS with resultant cellular toxicity.
We have developed a flow cytometric assay
of ROS production in whole blood, thus
eliminating changes in PHN selection and function
from isolation techniques. We studied intra—
dialytic PMN ROS production in a randomized
crossover trial of 10 patients, comparing
CU and polymethylmethacrylate (PMMA) membranes.
We also analyzed subsequent responsiveness
of PMN to staph aureus (SA) incubation.
MINUTES 0 15 30 90 240
SPONT—CU 103±15 236±27*186±22* 93±9 85±9
SA—CU 528±29 412±25*495±20 562±14 522±10
SPONT—PMMA 87±10 116±12*121±15* 86±7 81±6
SA—PMMA 560±16 565±14 537±16 597±16 535±15
LOG MEAN ROS SEM
* = p <.01 compared to 0 minutes
Thus during CU dialysis, ROS production was
greatly increased at 15 and 30 minutes, while
PMMA dialysis was not associated with major
changes in ROS production. PMN activated
by CU ware less responsive to challenge with
SA. CU induced ROS production may contribute
to infections and intradialytic morbidity
in lID patients.
SERUM TOTAL PROTEIN AS A PROGNOSTIC INDEX IN
DIABETIC DIALYSIS PATIENTS.
Hideki Hirakata,* Kaoru Onoyama*, Satoru
Fujimi*, Yutaka Nasuo*, Masatoshi Fujishima*.
(Intr. by K. Ono.). 2nd Dept of mt Med. Faculty
of Med, Kyushu Univ, Fukuoka, Japan.
Life span and the chemical data at the
introduction of dialysis in 61 diabetic
patients, who had been maintained with regular
hemodialysis(ND) for 1 to 14 years, were
analyzed to investigate the factors which affect
the prognosis. Eleven out of them died within 5
years and 6 between S to 10 years. According to
the level of serum total protein(TP) at the
initiation of ND, all were subdivided into two
groups, being low TP group(LTP, n37), having
less than 6g/dl of TP, and normal TP group(NTP,
n24), having 6g/dl or more. Between the two
subgroups, age at the onset of diabetes
mellitus(DM), duration of DM and age at the
start of ND were not different. Type 1 DM was
equally distributed. Blood pressure,
cardiothoracic ratio or hematocrit did not
differ significantly. Serum creatinine(Cr) and
blood urea nitrogen(BUN) in NTP were
significantly greater than those in LTP, being
119±Smg/di vs. 102±Smg/di in BUN(p<O.O5) and
12.9±O.9rsg/dl vs. 9.9±O.4tng/dl in cr(pO.O1),
respectively. Cumulative survival rate
calculated by Kaplan—Meier method was
significantly lower in LTP than in NTP at either
5th year, being 96% vs 55%, or 9th year, being
76% vs 29%, respectively(p<O.05, Logrank test).
It is concluded that low serum protein at
the start of hemodialysis is a factor which
predicts an undesirable prognosis in diabetic
dialysis patients.
THE ROLE OF ALUMINUM (Al) AND Fill IN
ERYTHROPOIETIN (EPO) RESISTANCE IN
HEMODIALYSIS PATIENTS. D.J. Hollomby, N.
Muirhead, A.B. Hodaman P.E. Cordy D. Slaughter.
Umversity of Western ontario, London and Ortho
Pharmaceutical, Toronto, Canada.EPO has emerged as a significant advance in the
therapy of anemia in chronic renal failure. A number of
factors, including Al overload and hyperparathyroidism,
have been implicated as causes of resistance to EPO in
chrome renal tailure. The present study was designed to
examine the relationship of Al and PTH to EPO
reaponsiveneas.Twenty patients aged 26 to 74 (mean 54.3±15.5)
received recombinant human EPO 50-200ufkg IV thrice
weekly following hemodialysis. Pre-dialyais Al, PTH
anuno-terminal PTh and ferntin were measured
pre.study and at 3 monthly intervals during a treatment
period of 3 to 27 months. The mean time to EPO response
(Hb > 20g/l above baseline) was 6.2j.2.8 weeks (range 2-13
weeks). Mean serum Al prior to EPO therapy was
2129±1809.2nmol/l (278-6300; normal ( 550), pre-studyN-PTH was 50*.48.9pmol/l (3-150; normal ( 10), pre-study
was 606.6±378.7pmolil (range 31-1630; normal ( 85)
and mean ferritin was 1503.3±2614.Sng/ml (range
32-10538; normal ( 200). There was no correlation
between time to response and pre-study Pill, N-PTH or
ferritin, Pre-atudy Al did correlate with time to response(r=0.48 p ( 0.05). Mean maintenance EPO dose was160.3i10.1u/kg weekly_and did not correlate with Al
(re.-O.24; p ) 0.2), N-Fill (r-0.01; p ) 0.02) or ferritin(re-.004; p ) 0.2).
In conclusion 1. Hyperparathyroidism (without marrow
fibrosis) does not interfere with EPO therapy of anemia in
renal failure. 2. Al overload may delay the response to
EPObut doss not increase long-term dose requirements.
PLASMA INTERLEUKIN-1 (IL-I) AND TUMOR NECROSIS
FACFOR CFNF) LEVELS DURINC RICH FLUX HEMODIALYSIS
WITHCELLULOSE TRIACErATE (CFA) MEMBRANES. QjffQ
lglinss. Rosemary Evans, Dennis Ross and Peggy Franicamp (intr. by
LeeHenderson). Baxter Healthcare, Round Lake, IL and St. Francis
Dialysis Facility, Wichita, KS.
With the increasing use of high flux hemodlalyzers, there has been a
concommitant growing concern over the potential for transfer of
endotoxin and other cytoidne-inducing materials from the dialysate to
blood compartment. This study evaluated the generation of TNF
alpha and IL-I beta in the blood of 11 patients during routine
hemodialysis utilizing re-used CFA hollow fiber devices. Six patients
were treated with 1.9 m2CFA dialyzers and five with 1.1 m2 devices. All
patients had been previously treated with CIA membranes for a
minimum of 2 months.
Blood was drawn from the arterial needle prior to the start of
dialysis (0 time) and again after 30,60 and 90 mm. into dialysis from
the blood port proximal to the venous needle. Samples were collected
in EIYFA and aprotinin, centrifuged at 400g for 10 mm. whereupon the
plasma was removed and spun at 10,000g for I mm. to pallet platelets.
Plasma TNF and IL-I were quantitated using ELISA. IL-I was
chloroform extracted from plasma before assay to remove interfering
factors. Endotoxin levels of the dialysis center treated water (R.O.) and
dialysis effluent were determined using a chromogenic-substrate
Limulus amebocyte lyste assay. Patients were studied on two
consecutive dialysis sessions.
Mean endotoxin levels of treated water was 1.33 EU/mL Dialysis
effluent endotoxin content was 2.07±1.86 EU/mL (range 0.19-6.48) at
the start of treatment and 1.20±1.3 EU/mL (range 0.15-6.26) at the end.
IL-I was not detected at any sample period in any of the 11 patients
evaluated. TNF was detected in the plasma of a single patient on both
study days, showing 0 time values of 63 and 92 pg/mL, respectively.
The former value increased to 107 pg/mL (corrected for totoat protein
changes) by the 90 minute sample. TNF levels of this individual did
not rise above the 0 time value during the second dialysis treatment.
The results of this study suggest that, with water and dialysate
quality typical of many U.S. centers (Baurmeister et a!. ASAIO 1989
Abstracts), the potential for transfer of cytokine-inducing material
across CIA membranes during clinical dialysis is minimal.
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SIJLFANIXE "IN SII" HDIAI2tSIS (ND) AND
HEMOPERFUSION (HP) IN THE MANAGEMENT OFDlffILINE E (TOD). lert IUdx,
Mark J. larsen, ard Jeffrey R. Thcntgscn.
Nehrology/Metabolian Division, Baylor UniversityMedical Center, tllas, Texas ard University of
Texas Health Science Center, tllas, Texas.
ND ard HP have been frequently loyed is the
managnt of 'IUD. Although HP offers increasel
thecçIylline clearances over HO, this is based ondialyzer blood fli Fates less than that a.Irrently
utilized (Levy et a].., .ThI 237:1466—1467, 1977).A consecotive stiy of two TOO were perforad. In
Case #1, HP ard ND were perfonned sequentially for
2 hours eacti at a blood flow rate of 300 al/mm.
A reduction in serum thecçIy1line fran 66 to 6
zgfm1 was thtained. The extraction efficiency of
HP (Gaubro Adsorba 300C) decreased th that of
cczwenticnal ND (CDAK—l35, K0A=525) is less than 1
hour. Hypocalcemia was cexved during HP with a
reduction In serum Ca concentration frau 9.7 to
7.1 uq/dl. In Case #2 ND (HF14O, Eh.—589) ard HP(Gaithro Adsorba 300C) were used simultaneously,
"is series", maintaining an overall extraction
efficiency greater than 90% ard a reduction is
serum theoiiyl1ine concentration fran 150 to 13
/ml in 4 hours. By adding Ca to the
dialysate, hypocalcemia was prevented.Canclusions: (1) Enploying blood flow rates of
300 al/sin, the HP cartridge saturates in less
than one 1r resultiss is thecchyllise clearances
equivalent to ND. (2) Qii'bined ND and HP offers
the fastest rate of ellaisation of theochylline,
minimizes caiplications of HP alone, and is well
tolerated. Simniltanec*is ND and HP should be
considered is cases of extrese TOO.
PLASMA LEVELS OF MAIN BRANULOCYTES COM-
PONENTS DURING HEMODIALY8IS (HD)I COM-
PARISON OF NEW AND REUSED DIALYZERS.
Walter H. Horl*, Eben I. Feinetin.
Christoph Wanner, Nickolau Frischmuth$,
idreas Gosele$ and Shaul B. Matery.
Div. Nephrol. Univ. So. Calif. Los Ange-
les, CA and Div. Nephrol. Freiburg, FRIB.
Complement activation occurs during HO
and its intenSity depends on thø type of
dialyzer nd whether it is new or reused.
Neutrophil degranulation also occurs du-
ring HO with release of lactoferrin, my—
eloperoxidase and slastase. However, it
is unclear whether this event is induced
by complement activation and if it is at-
tenuated by reuse. We examined comple-
ment activation and neuphophil degranula-tion during 10 consecutive HO using the
same cuprophan dialyrer. Also, the effect
of rinsing the latter with 257. human
albumin was etudiød. The rise in plasma
C3a and CSa was markedly higher (p<O.0l)
during let than 2nd use. Plasma leva1
of lactoferrin and myeloperoxidase in-
creased significantly (p<0.01) during
first use and levels were not affected
by reuse. In contrast, plasma elastase
increased with let use and decreased with
each subsequent use. Treatment of
dialyzer with albumin did not affect the
magnitud, of rise in C3a or lactoferrin
but was associated with a significant
reduction in plasma elasta*e. The data
Ehow that neurophil degranulation is not
dependent on complement activation and
the two processes could be dissociated.
Abstracts
CALCIUM (Ca) MID PROSPHORUS (P) FLUXES DURING MEMO—
DIALYSIS WITH LOW CALCIUM DIALYSATE. S. Hou, C. El-
1man Z. Griffin 3. Hu J. Zhao' and 3. Bourdeau.
Michael Reese Hosp. & Univ. Chicago, Chicago, Ill.
Low Ca dialysate say reduce the hypercalcemia
that occurs in some patients treated with oral
CaCO3 as an intestinal P binder. The purpose of
this study was to measure the dialytic fluxes of Ca
and P (and their effects on plasma concentrations
of these minerals) induced by low Ca dialysates.
Six stable hemodialysia patients were studied dur-
ing each of two treatments (done after one day
without dialysis), a control and a low Ca dialysis.
All treatments were 4 h at a blood flow of 300 ml!
miii and a dialysate flow of 300 mI/mm. The cont-
rol bath contained (in mEq/L): Na 140, IC 2. Ca 3.5,
HCO3 35 and dextrose 200 mg/dl. The low Ca bath
was identical except [Ca] 1.5 mEq/L. Plasma Ca
and P were measured predialysis, every 30 mm dur-
ing dialysis, and 1 h after dialysis. Dialysate
was collected volumetrically and analyzed for Ca
and P. Plasma values (mg/dl) were:
[Ca] [P]
Control Low Ca Control Low Ca
Predialysis 9.1±0.4 9.1±0.4 6.9±0.6 6.7±0.5
Max. or mm, 10.4±0.3 7.7±0,2 3.2±0.3 3,0±0.4
1 h after 10.0±0.3 8.2±0.2 4.1±0.3 3.8±0.4
The lowest plasma [Ca] in any patient was 7.2, and
no patient had symptoms of hypocalcemia. There was
influx of Ca in the controls, 870±109 mg, and loss
of Ca from the low Ca group, 223±47 mg, per dialy-
sis. P removal was 1059±76 mg from the controls
and 959±74 mg from the low Ca subjects. We conc-
lude that with a 1.5 mEq/L bath, Ca loss during di-
alysis is small, hypocalcemia does not become dan-
gerous in patients with normo— or hypercalcemia be-
fore dialysis, and P removal is not reduced such.
IMPROVED VASCULAR RESPONSE TO NOREPINEPHRINE(NE)
AFTER PARATHYROIDECTOMY(PTX) IN CHRONIC HEMODIA-
LYSIS PATIENTS. KJseki, K.Hori, S.Osato, Y.Oh,
S.Fujimi, K.Onoyama, M.Fujishima. 2nd Dept mt
Med, Kyushu Univ, and Fukuoka Red-Cross Hospital,
Fukuoka, Japan. (intro, by Prof S.G.Massry)
Reduced pressor response to NE is known to
exist in renal failure and is suggested to be
affected by excess PTH. To investigate the effect
of excess PTH on vascular response, we have per-
formed NE infusion at before and 3 to 6 weeks
after PTX in chronic HD patients. Seven HD pts
(2m,5f), average age of 46 years old, ranging 36
to 56, and average HO duration of 110 months,
ranging 54 to 188, and 6 normal males, average age
of 31 years old, ranging 25 to 37, were studied.
Patients with DM, congestive heart failure, and/or
severe hypertension were excluded. Success of PTX
was confirmed by rapid fall in ionized Ca and PTH.
After 30 minutes of saline infusion, NE was infus-
ed with a step-wise increase at a rate of 20, 50,
and 100 ng/kg/min for 10 minutes, respectively.
Basal mean blood pressure(MBP), heart rate(HR),
body weight, and hematocrit were similar at before
(B) and after(A) PTX. (Results):
Changes in MBP Changes in HR
NE—20 50 100 NE—20 50 100
B-PTX mean -0.1 4.3 10.4
-1.1
-4.3 -4.6
SEM. 2.1 1.8 1.7 0.8 1.4 1.6
A-PTX mean 3.3 10.7 18.9 1.0 -3.7 -3.6
SEM. 1.4 2.1 2.7 2.0 1.8 1.3
Vascular response to NE improved significantly
after PTX(p<0.001,two way ANOVA). Serum levels of
NE during infusion were similar at before and
after PTX. Our study confirmed that PTH plays a
role in reduced vascular response to NE in chronic
hemodialysis patients.
EXPRESSION OF l32-MICROGLOBULIN (Sam)-
mRNA IN HUMAN LYMPHOCYTES IS ENHANCED
AFTER CONTACT WITH CUPROPHANE. B.
Jahn1, H. Betz2, G.M. Hänsch1, E.
Ritz3,(intr.by K.O.Rother).'Institut
für Immunologie, Universität Heidel-
berg,FRG; 2Dept. of Clin. Immunology,
University of Maryland, Baltimore;
3Medizinische Univ. -Klinik, Sektion
Nephrologie, Heidelberg,FRG.
Hemodialysis-related amyloidosis
(HRA) is attributed to high levels of
circulating l3m. The site of synthe-
sis of 11am in dialyzed patients is
unknown. In the present study, we
tested the 132m-synthesis by periphe-
ral blood lymphocytes (PBL) of non
uremic donors after contact with a
dialyzer membrane. Under serum free
conditions, PBL were incubated with
CuprophaneTM for various times, ran-
ging from 30mm to 12h. After total
incubation time of 24h cellular RNA
was extracted and Bam-mRNA was
assessed by Northern-blotting with a
Ozm-specific c-DNA. An increase of
132m-expression was seen after 4h con-
tact time. The amount of 132m-mRNA was
comparable to that obtained by stimu-
lation of PBL with gamma-interferon.
Apparently increase of flza-synthesis
is an activation marker of PBL.
Whether release from PBL contributes
to enhanced levels of circulating 11am
is currently under investigation.
HEPATITIS C (ItCV) INFECTION IN HEMODIALYSIS UNITS
L. Jeffers*, C. Perez, N. de Medina*, S. Schiff*,
C. Ortiz-Interian, J. Bourgoignie, C.A. Vaamonde,
N. Houghton*, Q.L. Choo* and C. Kuo*. Div. of
Hepatology and Nephrology, Univ. of Miami and
yANG, Miami, FL, and Chiron Corp., Emeryville, CA.
Sporadic outbreaks of hepatitis in dialysis
units continue to occur in spite of control and
prevention of hepatitis S (HSV) infection. In
order to assess the prevalence of non-A, non-B
(HCV) infection in our 2 chronic hemodialysis
units, we tested sera from 92 pts and 35 staff
members with a recently developed anti-HCV
recombinant-based assay (Science 244:352, 1989).
(+) Anti-HSc(-) Total
# (%) # (%) # (%)
Anti-IICV (+) 8 (7) 3 (3) 11 (12)
Anti-HCV (-) 33 (36) 48 (52) 81 (88)
Total 41 (45) 51 (55) 92(100)
Eleven (12%) pts were anti-HCV(+), 8(73%) had
anti-HBc denoting prior HBV infection, and 3(27%)
were anti-HIV(+). Among the anti-HCV(+), all had
a history (hx) of at least one risk factor for
parenteral transmission of hepatitis; 10 with hx
of transfusion (tx) and 6 with hx of IV drug abuse
(IVDA). Of interest, 8 anti-HCV(-) pta had spo-
radic increases of alanine aminotransferase (ALT),
whereas only 1 anti-HCV(+) patient had a hx of ALT
elevation. All staff members were anti-HCV(-).
We conclude that HCV is prevalent in our
hemodialysis units and is often associated with
HBV infection, hx of tx, and IVDA. While screening
of dialysis pts for ALT elevation is an insensi-
tive parameter for HCV infection, the develop-
ment of this new test for anti-HCV may facilitate
infection control measures in dialysis units.
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EARLY CANNULATION OF PLASMA TETRAFLUORO-
ETHYLENE (PLASMA-TFE) GRAFTS FOR DIALYSIS.
M. Jendrisak. S. Bander, D. Windus, J. Delmez. Departments of
Surgery and Medicine, Washington University School of Medicine
and St. Louis Regional Medical Center, St. Louis, MO
It remains common practice to delay dialysis through
expanded polytetrafluoroethylene (PTFE) bridge flstutae for 2-4
weeks after implantation. This frequently necessitates temporary
vascular access placement, with attendant early risks and late
sequelae. During work with experimental fistulae utilizing
plasma-TFE, a tetrafluoroethylene bonded woven polyethylene
terephthalate graft material, a unique property of rapid hemo-
stasis at needle cannulation sites was identified. We therefore
proceeded to evaluate the short-term consequences of early
plasma-TFE graft cannulation in 31 consecutive dialysis patients.
Seventeen patients were new to dialysis, and 14 were established
dialysis patients requiring new access. Fistulae configuration
included 15 forearm straight, 13 forearm loop and 2 lower
extremity loop grafts. The interval from surgery to dialysis was
1.20±0.12 (SEM) days. Thirty of 31 patients dialyzed uneventfully
with blood flow rates of 150.400 mI/mm. One patient experi-
enced an inconsequential extravasation of blood at the end of the
first dialysis which did not alter continued fistula use. The
short-term follow-up of 3.2±0.3 months (range 1-6 months)
included 26 of 31 grafts functioning, with 3 patient deaths, 1
infected graft removed at S months, and 1 thrombosed graft
replaced after unsuccessful thrombectomy at 4 months. Three
additional grafts, which clotted at 3, 6 and 12 weeks, were
successfully managed by thrombectomy (2) and revision (1).
These results are similar to recent experience with P1'FE fistulac
employing a 2.4 week delay in cannulation. Twenty-one of 22
grafts remained functional at 3 months with 1 graft removed for
infection. Four graft thromboses were managed by thrombectomy
(1) and revision (3). These preliminary data suggest that early
cannulation of the plasma-TFE dialysis graft is safe and may
obviate the need for temporary access.
SFFEL'IS OF RFIXNBINANT HI)4TtN 8R?FHROPOIEPIN
(E)) C1 CEREBRAL AND OJPANSIYJS BLfYJD FLCW AND
COAGULABILITY OF BLO)D.
W. J. Johnson , J. T. Mccarthy, T. Yariagihara,*
P. 0. OmaindSOn,*D. M. Ilstrup,*B. N. Jenson,*
E. J. W. 8owie Mayo Clinic, chester,
Minnesota.
Untoward neurologic events (seizures,
hypertensive encephalopathy, and transientischeaic attacks) and thranboses of dialysis
accesses were reported in early clinical trials
of EPO. The purpose of this stiaSy was to
determine if the rise in whole blond viscosity
as a result of the rise in hmnatocrit or a
direct effect of EPO on blood could lead to
cerebral or cutaneous ischania. Ten
transfusion-dependent patients were equally
divided into two groups according to the seri.uu
ferritin: Group A < 800 ug/L, Group B > 800
ug/L. After a eonth of placebo (saline), EPO
150 u/kg was given intravenously thrice weekly
for four eonths and then stopped for one nsDnth.
In Group A hanatocrits were maintained at 33
2% by EPt) dose—adjustment, in Group B at 25 2%
by phiebotcasy thrice weekly. Viscosity rosefran abnormal to normal levels in Group A (p <
0.02) and cerebral blood flow decreased fran
elevated to normal levels (p < 0.01). In group
B, minor and statistically inaignificant changesin viscosity and cerebral blood flow occurred.
There was no change in either group in
transcutaneous oxygen tension. Bleeding tinas
decreased toward normal in both groups with EPO
administration (not significant). Fibrinogen
concentrations were high in all patients and
renamed elevated. No other notable
observations in coagulation occurred.
Abstracts
UREA KINETICS DURING DIALYSIS IS MULTICOMPARTMENTAL
AND TIlE RED BLOOD CELL SEEMS TO REFLECT TOTAL BODY
INTRACELLULAR SPACE FOR UREA DISEQUILIBRIUM. Q.,
Kjellstrand, J. Ebben' F. Ericsson' I. and Odar-Cederlof M14RF and the Department of Medicine,
Hennepin County Medical Center, Minneapolis, MN and
Karoliriska Hospital, Stockholm, SWEDEN.
Urea kinetics are important to establish
adequacy of dialysis. Controversy exists if a
single pool model and increased catabolism, or
multicompartment models are necessary, to describe
urea kinetics.
We studied this by directly measuring urea -N in
plasma water (PW) and in red blood cell water (RaG)
and its changes during dialysis in 32 patients. In
another 9 patients, we measured total body water
(TBW) by tritium and total body urea space (TBU)
during dialysis by determining total dialysate
urea, urea generation, UF and pre- and post-
dialysis blood urea levels.
During dialysis, an initial RBC (48±10 mg/dL) to
PW (50±14 mg/dL) urea-N ratio of 0.96 (9—0.034)
changed to a disequilibrium RBC (29±8 mg/dL) PW
(26±7 mg/dL) with a ratio of 1.14 (P<O.OOl), TBW
(45.4±9 lit) was always larger than the Tall
(84.3±10 lit) (P<O.OOl) the ratio was 1.37±0.19 SD.
When comparing the ratio of ratios of urea-N of
RBC/PW to TBW/TBU, there was no difference
(unpaired t—1.597 9—0.1183).
Our results, with two independent techniques,
indicate that with present hemodialysis, urea
disequilibrium from a isulticompartment volume is
the explanation for post-dialysis rebound rather
than single compartment volume and increased
catabolism. Furthermore, the red cell membrane may
be a convenient model for studies of TB urea
distribution and disequilibrium during dialysis.
C.LCIUM CARRDNATE (CaO)) (iDER PS A R$F1ATE
(F04—) BINDER. Sidney 1rin* as Pasib Raja.
Albert Einstein Medical Center, Kroftsaw Divi-
sion of Nethrology, Philadelithia, PA.
Many dialysis pts cite diffis1ty swal—
lowing large nuxrbers of b.slky pills as a reason
for poor cm,pliance with Caa)3 O4— biss5ers.
We ccssared CaCTh pcs'er (Calcarb ND, Lafayette
tharmaceuticals) to 1250 ng Ca(X)3 pills In 10
stable ccpliant henmdialysis pta. Each pt re-
ceived CaCD3 pills for 12 weeks (A), followed
by CaO powder for 12 weeks (B). Pills were
ingested during meals, while powder was sprin-
kled ott food or nthced with a drink at mealtime.
Both agents were started at a dose of 2500 sg
with each meal. The dose of Ca033 was titrated
to keep serum iortised calcium (Ca-f-f) between
4.5 smjdl ars5 5.5 mJdl ard no4— between 3.5
mJdl aed 5.5 ng/dl. Pre—di.alysis serum no4—,Ca+l- ard bicaitlonate (HQ)-) were measured
weekly ard alkaline thosg*iatase (P) ntinthly.
Results (Mean SF51):
TIME Ca++ 11(X)3— A?
ng/dl isq/dl rsEq/L UnitsInitial 5.5±0.3 4.8+0.1 22±1 220±72
A 12 Weeks 5.3±0.3 5.0±0.1 21±1 225±75
B 24 Weeks 5.0±0.4 5.2±0.2 22±1 192±68
Mean dose of CaCD3 was 7.5 grams/day for thepowder ard 8 grams/day for pills. Six pts noted
easier ingestion of Ca(S)3 powder cxxrçtared topills, while 4 were indifferent. Mild hyper—
calcennia ocxurred in 3 pts with each grasp,
necessitating a dose reduction in Ca(S)3 and/or
oral Vitamin D. These data suggest Ca(S)3 is an
effective binder, and stay be the agent of







IN VIVO EFFECT OF 82-MICROGLOBULIN ON BONE
RESORPTION IN MICE M. S. Kang*, C.C. Li° and 5
Petersen, Palo Alto VAMC and Stanford Univ., Stanford, CA.
62-microglobulin (B2-M) deposits have been found in the
destructive bone lesions associated with dialysis relsted aniyloidosis.
To examine whether 82-M can cause bone resorption in vivo, doses of
B2-M, parathyroid hormone (PTh) or vehicle (CONTROL) were
injected into the sub-cutaneous tissue overlying the occipital region of
mice. A total of 9 injections of 10 tg each were made over 72h.
Representative areas of occipital bone were randomly selected from 3
LOis-thick sections. Using a digitizing tablet and a computerized image
analysis system we measured: a) outer and inner bone length, b) bone
marrow interface (MARROW) and c) the extent of resorption along








(mean SEM, *p<005 vs INNER).
Injection of either 112-M or PTH but not vehicle was associated
with increased resorption of outer and marrow bone surfaces when
compared to the inner bone surface (see fig). The resorption of inner
bone surface was similar in all 3 groups.
These studies show that 82-M and PTH cause bone resorption in
the bone sufaces proximate to the site of injection. This suggest.s that
62-microglobulin may contribute to the development of the bone cysts
in dialysis related amyloidosis.
ERYFHROPOIETIN (EPO) AND CELL MEMBRANE
PERMEABILITY. Prakash Keshaviah*, Ginger l1anson*,
Paul Abraham, and Allan Collins. Regional Kidney Disease
Program at Hennepin County Medical Center, Minneapolis,
Minnesota.
Body fluid space and urea kinetic measurements were
performed in 10 patients prior to EPO (Chugai - Upjohn,
Inc., IL) therapy (Control) and 4 - 5 months later after the
achievement of target hemoglobin levels (EPO). Total body
water (TBW) and the extracellular fluid space (ECF) were
determined by measuring the volumes of urea and inulin
distribution, respectively, by intravenous infusion of urea
and inulin post dialysis with appropriate equilibration
periods. The volume of urea distribution was confirmed by
urea kinetic measurements based on total urea removal in
effluent dialysate. The intracellular fluid space (ICF) was
deduced as the difference between TBW and ECF. Rebound
of the serum urea concentration (% post dialysis
concentration) was monitored over a period of 60' post
dialysis. Complete data was available in 8 of the 10 patients.
Seven of these 8 patients demonstrated consistent trends for
TBW distribution and urea rebound. One patient had
paradoxical data and is excluded below:
Wt. TBW ICF/TIIW ECF/TBW KT/V Rebound
(kg) (L) (%) (%) (60' poot)Control 80.6 36.9 55 45 1.47 115%
(Hct = 20%)
EPO 81.0 31.9 66 34 1.44 127%(llct=36%) NS NS p .06 p = .06 NS p< .01
These data suggest that in the control period, them is
maldistribution of body water with an excessive ECF
percentage. EPO therapy results in a normalization of the
body water distribution between ICF and ECF. With the
same KT/V, there is increased post dialysis urea rebound
with EPO, suggesting a greater disequilibrium between ICF
and ECF, or a lower cell membrane permeability to urea.
We speculate that improved tissue oxygenation with EPO
may improve cell membrane integrity.
IN VITRO RESPIRAIORY BURST ACTIVITY OF
ROLYMDRPHONULEAR LEIIKOCYTE (PMN) IN lG-TERM
HEMDDIALYSIS (ND) PATIEHTS
Yutaka Kuda *Yoshihei Hirasawa,*Masashi Suzuki,*
Mto-o Nakajisna.*(intr. by T.Yaxnamoto)
Shinrakuen Hosp. Niigata and Kikkanan KK. Japan.
PMN5 generate highly reactive oxygen
species during dialysis session on dialysis
memebrane of sane types. Yet the alterations of
PMN respiratory burst activity in long-term HD
patients is not fully investigated.In this study, we examined luminol-
augumented chemiluminescence (CL) of FMN fran 20
patients on regular Hi), including 8 patients
with carpal tunnel syndrane (CIS). Heparinizedblond samples were drawn at the start of
dialysis. PMN5 were isolated by a sedimentation
through graded Percoll followed by erythrocyte
lysis with anisonium chloride. Stimulants were N-
formyl-methionyl-leucyl-phenylaanine, phorbol
myristate acetate (PMA), A23187 and opsonized
zymosan. CL was measured serially at 37 C.
When stimulated by PMA, the mean CL peaks
for the patients whose Hi) duration was within 5
years, were significantly higher than those for
the healthy controls. There is no significant
differences in the mean CL peaks between the
patients whose Hi) duration was longer than 10
years and the healthy controls. The mean time
up to half-maximum CL was shorter in patients
with crs than in the healthy controls.
Our results suggest that PMN respiratory
burst activity in long-term Hi) patients is not
impaired and PMNs fran the patients with CTS can
easily be activated. PMN can give oxidative
stress and play a role in the developisent of
sane canplications in Hi) patients.
EFFECT OF CITRATE AND PH ON ALUMINUM BlO-
AVAILABILITY. K. Koenig*, J. Lindberg,
H. Cushner, J. Copley. Dept. of Med.:
WBAMC, El Paso, TX; LAMC, San Fran, CA;
MA?4C, Tacoma, WA; Univ. of Indiana,
Indianapolis, IN.
Citrate(Cit) may potentiate the toxicity
of aluluinum(Al) phosphate binders(PB) in
hemodialysis(HD) patients (pts). Weprospectively studied 21 MD pts in 4
phases: I) 7 days of stabilization off all
PB; II) 14 days of Al carbonate providing
2.0 gm Al/day; III) 14 days of Al
carbonate plus 500 mg of soluble
calcium(Ca) Cit tid; IV) 28 days of pre—
study PB. Blood was drawn at the end of
each phase. The results in the table show
a progressive rise in serum Al levels
Phase: I II III IV
Al (Mg/L) 47±8* 62±12 74±13 58±12
*p < 0.05 comoared to phase III
from phases I to III. The trend suggests
that Cit enhances absorption(abs) of Al
and may potentiate Al toxicity when used
with Al PB in MD pts.
We then assessed the effect of pH on Al
bioavailability using —vitro
solubilities. The table shows 5-13 times
more Al(mcn/300cc H20) recovered at pH 5-7
p115 pH6 pH7
Al(OIj)3 alone 1.4 0.5 0.4
A1(OH)1+CaCit 7.6 5.0 5.1
with Cit present than from Al(OH)5 alone.
Thus Cit's effect on Al solubility(and
presumed abs) appears pH dependent. This
could explain our j—vivo results as some
Hi) pta have defective gastric acid
secretion, or if significant Al—Cit abs
occurs in the small bowel.
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ALUMINUM (Al) INTOXICATION AND NEUROPSYCHOLOGIC
(NP) DYSFUNCTION IN CHRONIC DIALYSIS PATIENTS.
Cynthia Kristensen, Paul lngmundson,5 Heraldean Vogel,5 Charles
Robbins,* Steve Borcherding.5 The Audie Murphy Veterans HospilSl
andTheUniversity of Texas Health Science Center, San Antonio,TX.
It has been suggested that Al accumulation may contribute to subtle
NP dysfunction and intellectual deterioration in dialysis patients. This
study was performed to identify abnormalities of NP function and
correlate themwith measurements of Al accumulation. Baseline and
post-deferoxamine (DFO) infusion serum Al levels were used to assem
Al accumulation in 13 hemodialysis (lID) patients (months on dialysis
13-205, age 25-68 years, 8 men, 2 diabetic). No patient had clinically
apparent dialysis encephalopathy. Tests performed included ERG with
power spectral analysis; assessments for language and Speech
impairment; assessments of memory, problem solving, and
psychomotor speed. Baseline Al level was 43±65 sg/L (range 3-238,
normal'zlO). Significant correlations were observed between baseline
Al levels and measures of phonatory competence, intelligibility, word
retrieval and mental flexibility. Specifically, Al levels correlated with
phonatory deficits at the level of the larynx (R=.83). This could be
compatible with either a neuromuscular or structural abnormality.
Sentence intelligibility, a screening test for speech production
abnormalities, tended to be abnormal (R=.6). Word retrieval deficit, as
measured by the Boston naming test, is a nonspecific though sensitive
indicator of early dementia, and correlated with Al levels (R=.7). Al
levels did not correlate with abnormalities on tests of psychomotor
speed, spatial skills or memory, though as cognitive tasks became more
complex, higher Al levels correlated with slower responses (R=.74).
The post-DFO rise in Al levels correlated less well, though still
significantly, with these measurements. Patient age, months on RD.
hematocrit, BUN or presence of diabetes did not correlate with the Al
level and did not effect the correlations between NP impairment and Al
level. We conclude that modestly elevated serum Al levels are
correlated with subtle NP dysfunction in HI) pts as measured by these
sensitive tests, and, of the parameters we tested, the largest effects are
on speech production and complex problem solving.
OLD THROMBOSED NONFUNCTIONAL VASCULAR GRAFT (TC)
CAUSING BACIEREMIA IN HEMODIALYSIS PATIENTS (HD).
R.Krothapalli, and J.C.Ayus, Montgomery Internal
Medicine Residency Program, Montgomery, Alabama,
and Baylor College of Medicine, Houston, Texas.
Sepsis and bacteremia is a coninon cause of
morbidity and mortality in 1W. Infection in a
functional vascular access is a coninon source
of bacteremia. We recently encountered 10 HD
in whom bacteremia was caused by infection in TG.
10 HO presented with fever and chills. 4 are
diabetic. Blood cultures grew staphylococcus
aureus in 4, staphylococcus epidermidis in 4,
serratia in 1, and proteus mirabilis in 1. There
were no physical signs of infection in function-
ing vascular access or TC. There were no other
sources of sepsis on physical examination. Indium
labelled WBC isotope scan revealed uptake in TG
in all the patients. At the time of surgical
removal of TG, purulent material was seen inside
the grafts. Cultures revealed the same organism as
in blood cultures. One patient developed right
sided endocarditis, but responded to treatment.
All patients survived without complications.
We conclude: 1) sepsis and bacteremia can origin-
ate from clinically silent infection of IG, 2)diag-
nosis can be made by using indium labelled WBC
isotope scan, and 3) early recognition and prompt
surgical removal of TG is necessary.
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OXIDATIVE STRESS IN MAINTENANCE DIALYSIS
PATIENTS. K.Kumano,* K.Nakamura,* S.Kusakari,*
M.Nanbu,* T.Sakai* (intr. by Dr. Y. Tsukamoto)
Kidney Center & Molecular Biology, Kitasato
Univ. Sch. Med., Sagamihara, Japan
To study the oxidative stress in patients of
end stage renal disease with various treatments,
serum oxidation activity(SOA) by a colorimetric
method using o—phenylene diamine as an indicator
and erythrocyte superoxide content(E.SOX) by
chemiluminescence with Cypridina Luciferin Ana-
log were measured. Maintenance hemodialysis(HD)
patients showed 20 % higher SOA than normal
subjects, which was further increased following
lID. On the other hand, SOA of CAPD patients was
not elevated. An increase in SOA was obtained in
the outlet of dialyzer compared to that in the
inlet, which was found in any type of dialyzer
membrane, sterilization method and dialysate
buffer. Isolated ultrafiltration without dialy—
sate also increased SOA. A small amount of hepa—
rin did not change SOA. The presence of blood
cells was essential for an increase in SOA,
because dialysis of plasma without blood cells
did not increase SOA. Metalloproteins such as
ceruloplasmin and transferrin did not change
during dialysis. E.SOX content was significantly
higher in HD patients than in healthy controls,
which was further increased after initiation of
HD. In conclusion, increased SOA following ex—
tracorporeal blood circulation seems to indicate
enhanced enzymatic activities of some oxygenases
secondary to oxidative stress and high E.SOX was
caused by abnormalities on either generation or
scavengery of active oxygens in dialysis pa-
tients. The clinical significance of these ab-
normalities should be futher studied.
NEUROIOXICITY IN DIALYSIS PTIENF SERA: A NEW
Qt.TITATIVE IN VIThO TEST. S. B. Kurtz, A. J.
Windebank*, and M. D. Blexrud*. Mayo Clinic,
Rochester, Minnesota.
Rapid reversal of urmic neuropathy by
successful renal transplantation suggests a
circulating neurotoxin. Inability to
quantatively deonstrate neurotoxicity of sera
fran dialysis patients has been a limiting factor
in the search for specific uretiic neurotoxins.
In Vitro culture of 15—day—old rat anbryo
dorsal root ganglion (DRG) and the effect of
hrmdialysis and CAPD patient Sara on expected
neurite grth is reported here.
Twelve long—term (> 3 yr) herodialysis pta
were tasted. Ten of the 12 pts' sara denon—
strated diminished neurite grth after 24 hrs
with the unique developasnt of neurite
varicosities. DM3 death occurred at day 5,
controls can be maintained indefinitely. Both
pre and post dialysis Sara daaDnstrated neurite
toxicity. Pge matched normal pt sera (*15) and
CAPD pt mars (#9) were nontoxic.
This pattern of toxicity is identical to that
found with ethylene oxide beth in this test and
that reported in humans after excessive
industrial exposure.
Further stndies are underway to determine the
clinical relevance of these findings and whether
or not ethylene oxide use as a dialysis material
sterilant contributes to the neuropathy seen in
haniodialysis patients.
REMOVAL OF PORPHYRINS DURING HIGH FLUX
HEMODIALYSIS: A COMPARATIVE STUDY.
E. Kusano, Y. Asano', Dept. Nephrol. Jichi Medical
School, Tochigi Japan
Elevation in plasma porphyrin levels In long term
hemodialysis patients has been implicated in the
development of porphyria cutanea tarda.like syndrome.
Recently we demonstrated that porphyrins could be
effectively removed during dialysis with some but not all
high flux dialyzers in a patient of porphyria o.Rtanea tarda.
We have studied porphyrin levels pre and post of
standard dialysis with revived cellulose (SRC) and high flux
dialysis with a revived cellulose (RC), ethylenvinylalcohol
(EVAL) and polyacrylnitril (PAN) membrane. Plasma
porphyrins were measured by using high pressure liquid
chromatography. Results are expressed as mean SD:
Total porphyrin SRC RC EVAL PAN
pm (iig/dl) 1.68±0.52(5) 1.48±0.25(6) 1.52±0.20(6) 1.76±0.45(6)
post (") 1.71±0.43(5) 1.46±0.48(6) 1.33±0.15(6) 1.47±0.42(6)
removal rate(%) 0.6±14.7(5) 14.2±18,4(6)19.2±6.2(6)1- 20.5±1 1.2(6)+
p<0.01 vs pm-value, + p<O.O25 vsSRC
Total porphyrin levels fell significantly in EVAL membrane.
Significant removal was observed in EVAL and PAN
membrane compared with SRC membrane. Although
uroporphyrin was effectively removed by EVAL and PAN
membrane, coproporphyrin could not be removed by these
membranes.
From these results, It is suggested that hemodialysis with
some high flux dialyzers could be effective for the removal
of plasma porphyrins in the patients on chronic
hemodialysis.
DOUBLE BLIND CROSSOVER TRIAL (DBCT) OF
RAMPED HYPERTONIC SODIUM DIALYSIS
(RHTD) :BENEFICIAL EFFECTS FOR SPECIFIC
CLINICAL PROBLEMS. A. Levin, E.F.Carlisle*
J. Ansell,' M.B. Goldstein. St. Michaels
Hospital, Toronto, Ontario.Data suggest that (RHTD) is not useful
and may be detrimental (hypertension and
weight gain). However, physiologicalprinciples suggest that RHTD should bebeneficial. We evaluated the role of RHTDin the amelioration of specific dialytic
problems (see table). 16 hemodialysis
patients participated in a randomized DBCT
of regular dialysis (RD) and R}ITD. 11/16
had one or more specific complaints (SP),
5 were asymptomatic patients (AP). Pat-
ients and staff completed questionnaires
at each dialysis. 82% of SP benefitted
from RHTD, 80% AP reported improved energy
levels. No problem worsened. Despite all


























ConcJ.usion:RHTD appears to alleviate
specific dialysis related symptoms.
despite increased thirst, there does not
appear to be any objective adverse effect.
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EFFECTIVENESS OF TOPICAL BETADINE OINTMENT
(B) AGAINST HEMODIALYSIS (ND), SUBCLAVIAN
LINE (SCL) SEPSIS. A.Levin, A.J. Mason,*
I.W.Fong,* K.K.Jindal,* M.B Goldstein,
Univ. of Toronto, Toronto, Ontario.
129 MD patients were randomized to study
the impact of exit site B application on
SCL related infections. Nasal cultures
taken weekly identified staph aureus nasal
carriers (SAN+). Cultures of the exit
site (ES) and blood (BC) were obtained as
indicated and all available SCL tips (T)
were cultured. Demographics, number and
duration of catheters (B+ 39±5, 5- =36±5
days) did not differ between the groups
(B+ = Betadine, B- controls).
*B+ vs B- p<0.02 B+ vs B- p<0.Ol
There was a significant reduction in
the number of ES BC and T infections in
the B+ group. There was a threefold
increase in risk of septicemia in SAN+
patients, B resulted in a 100% risk
reduction in ES and BC and 70% in T in
SA14+ group. There was no relationship
between duration of catheterization and
infection. Topical B has an important
role in the management of ND SCL,
particularly in staph aureus carriers.
PHARMACOKINETICS OF ZIDOVUDINE (AZT) IN PATIENTS WITH END
STAGE RENAL DISEASE (ESRD). SO Low, PL Kimmel, PP II', J
Straw, JP Bosch. Departments of Medicine & Pharmacology,
George Washington University Medical Center, Washington, D.C.
The pharmacokinetics of AZT have been determined in subjects
with normal renal function (NORMAL), but not in subjects with
compromised renal function. We determined the pharmacokinetics
of AZT in subjects with compromised renal function. 2 HIV
infected patients on hemodialysia were given 100 mg AZT orally.
Blood was sampled at 1—0 and at 30 mm intervals for 4 hrs after
AZT ingestion for determination of AZT concentration by a
modified HPLC method. The drug concentration vs time data were
fitted to a model for first order absorption and elimination using
PCNONLIN computer program to estimate the absorption rate
constant (1<01), elimination rate constant (1<10), and volume of
distribution (Vd). The area under the curve (AUC) for AZT from
0 to 4 hrs was determined by the trapezoidal method. Total body
clearance (CL) was calculated as the product of 1<10 and Vd.
11/2 is inversely related to (CL/Vd). Trough level was
determined 4 hrs after AZT intake. Values for NORMAL after
administering 200 mg AZT are given from previously published
data. MeanjSD (for ESRD) are shown.
NORMAL EO
AUC (ug/mI/min) 69 110 j 50
trough level (ug/mI) 0.16 0.43 j.12
Clearance (mt/mm/kg body WI) 1900 436.5 j 14.9
Vd (L/tcg) 1.6 0.64± .2
11/2 (mm) 61 53.3 15.5
CL of AZT in ESRD patients is markedly reduced. Vd in NORMAL
is greater than total body water (TBW), while it is about equal 10
TBW in ESRD. These findings may be a consequence of renal
function, body habitus or nutritional status. AZT trough tevel in
ESRD patients is approximately three times that of NORMAL. If
AZT trough level is a good index for toxicity than we conclude
that the dose of AZT must be reduced or the dosing interval
increased in HIV infected patients with ESRD to avoid toxic levels
and side effects.
INFtJJEltE 1* ER?NROI(tEFIN 1BE]tMY ON AlUMINIUM MErADI1M
IN GIRONIC HEW)DIALYSIS PATIBNFS. Ifaclil Inibi, Franz Meisl,
Felix Stock5nhuber*, Walter Manker, Vanee Maisinger**.
3 .Med.Dept .Wilhelminenspital Wien, l .Med.Dept .Uniklinik
Wien, "Klinik für Arbeitswdizin, Wien.
Bone marrow suppression by Alusinitiri (Al) acctjr..ilation is
a well doctamnted phenanenon, but up till now no data are
available concerning a possible interference of rh
Erythropoetin (Epo) substitution (8) with M-ciwtabsliss
Therefore the following prospective study was perfonied. Two
groups of patients (pts) were matched concerning age, sex,
titte' on hmic&alysis (ho), degree of renal anaida and Al
containing Phosphorus binding therapy. Group I (n=19)
received rh Epo therapy (150 U/kg holy weight (he) /week,
constant for the first 6 weeks, followed by a dose
adjustrrent (225U/kg he/week) in pts who showed a Hmroglobin
(Hb) rise 2g/dl. Group IT (n=17) served as control group
(cg) without Eps S. In both groups Al-plamria concentration
(c) was measured by atasabsorptionsspectraartry prior to and
after a 3 ironths follow up. M-saitles were taken bef ore and
48h after administration of 4ig/kg he Best erroxanin (DR))
i.v. (after lid free interval) (1*0-test). Whereas mean Nb c
increased significantly in group I during Epotherapy(8,1d,2g/dl to l0,l±1,Bgfdl) the swan Hb remained constant
in group II (B,4±l,8g/dl to 8,4±l,3g/dl). In contrast to the
cg where Al c remained unchanged (2,9±1, Piiiml/l vs
2,4±l,8fatol/l,n..) IJ increased significantly in group I
after 12 weeks (l,8±ltirol/l to 2,5l,1jitml/l, pO0l5). This
finding was even sore pronounced after administration of BR):
11 increased fran 5±2,Btaol/1 to 8,2±5,2ijrol/l, p<0,00l in
group I whereas no significant difference could be observed
in group TI (6,3i-3,fftjrol/l vs 6,74,4iJro1/l,n.s.). Oar data
indicate that ER) therapy leads to an increase of Al blond c.
Increased Al riobilisation and gaston—intestinal resorption or
interference with iron netabslimn might be the causative fac-
tors, This study raay be of considerable importance concerning
the side effects of long time Epo therapy in hd pts.
ENDOTOXIN (ET) SENSITIVITY OF MONONUCLEAR
CELLS (MNC) FROM ESRD PATIENTS IS
INFLUENCED BY THE CHOICE OF DIALYZER
MEMBRANES. G. Lonnemann, I. Bamdt, M. Haubitf,
S. Shatdon, KM. Koch' (intr. by C. Olbricht). Depts. Nephrotogy,
University Hospitals Hannover, FRG and Nimea, France.
Increased predlalytic plasma levels of lnterteukin-i beta (IL-i)
and tumor necrosis factor alpha (TNF) have been reported for
ESRD patients compared to normals. The major source of IL-i and
TNF are MNC which may be activated during hemodialysis (HD). To
study whether the choice of HD membranes has a lasting effect
on MNC cytokine production we compared MNC taken pre
Cuprophan (CU) ND with MNC taken pre Acrytonitrtle (AN) HD in 6
stable ESRD patients. During 8 weeks of CU HD, blood was drawn
once a week after the tong interval before HD. Tue patients were
then switched to AN ND, and following a wash out period of 8
weeks, sampting was repeated like in the CU period. Patient
exposure to dialysate El was consistently <25 pg/mI. IL-i and
TNF were measured by RIA In lysates of non-incubated MNC as
wett as in the cell-associated and extracettutar compartment of ET-
stimulated (E. coli ET,i00 ng/ml) MNC after i8h of incubation. The
cytoktne levels per patient and period (CU vs AN) were averaged.
Results (N6, mean i SEM) are shown in the tigure. (* — p.cO.05)














IL-i and ThF In MNC lysates were similar in CU and AN HD. ET-
induced cytokine production was tess during AN ND compared to
CU HD. These results suggest that predialytic MNC sensitivity to
El depends on the choice of ND membranes. One possible
explanation for the sensitization of MNC during the CU period may
be more complement activation compared to AN HO.
ALUMINUM (Al)-INDUCED RESISTANCE TO ERY-
THROPOIETIN (EPO) IN RATS. Alexandre Losekann'.
Pablo Urefla, Nicole Casadevall, and Tilman Drueke*.
INSERM U 90, Hop Necker, Paris, France (line, by David A
McCarron, Nephrol Dept. Ol-ISU, Portland, Or).
Anemia is a major complication of chronic renal failure,
mainly due to a decrease of erythropoietin production and
correctable by recombinant human EPO (r-HuEPO). The
question has arisen whether Al overload which is
frequently observed in uremic patients, could exert a
resistance to the effect of r-HuEPO. To answer this question,
we have submitted two series of rats with two groups in
each to an experimentall Al intoxication. Group II rats
received l.p. injections of Al whereas group I (control) rats
were given vehicle solution. Subsequently, all rats were
treated with identical s.c. doses of r-HuEPO (100 lU/kg body
weight twice weekly). In the first series, rats were fed ad
libjtum whereas in the second, rats were pair-fed and
received iron supplementation. In the first series, group I
rats had an increase of mean Hb level in response to r-
HuEPO : 15.6±0.3 vs 19.8±0.3 g/dl, p<O.OOI. In contrast,
group II rats had a decrease : 15.1±0.2 vs 10.1±0.8 g/dl,
p'cO.OOl). However, compared with group I rats, group II
rats did not gain body weight and their plasma iron
concentration was lower. In the second series, mean Mb
concentration of group I rats increased from 15.1±0.2 to
18.9±0.3 g/dl (p<O.OOI) in response to r-HuEPO. In group II
rats, mean Hb concentration first decreased due to Al
intoxication from 15.5±0.1 to 10.6±0.7 g/dl but increased
thereafter in response to r-HuEPO to 16.0±0.7 g/dl, a leve
significantly lower than that reached by group I rats
(pcO.003). Body weight of the latter two groups was similar.
Plasma iron concentration was significantly higher in
group II than group I rats (26.9±4.1 vs 15.2±2.9 tmol/l.
p<O.05). In conclusion, Al intoxication in non-uremic rats
induced a resistance state to the action of r-HuEPO.
HEPARIN FREE PREDILUTION HEMODIAFILTRATION IN
PATIENTS AT RISK OF BLEEDING. Leonardo Lucchi,
Giulio Malmusi, Gianni Cappelli, Egidlo Lusvarghi.
(intr, by Glancarlo Orlandini). Univ. of Modena
Dept. of 4ephrology, Modona, Italy.
The aim of the study was to evaluate coagulati-
ve complications and dialytic efficiency preserva-
tion of a new model of heparin free dialysis. We
used a 1 m2 polysulfon dialyzer and high QB (250—
500 mi/mm). Substitution fluid (85 ml/min) was
infused in predilution. 2 L of heparinized saline
(5000 U) were used to prime the circuit and remo-
ved prior to start dialysis; 200 ml of 0.9% saline
were infused into arterial line every 20 mm. 183
treatments (210-240 mm) were carried out in 18
patients at risk for anticoagulation. Before and
after the treatment we evaluated: Ht, platelet
count, fibrinogen, PT, PIT, D-dimer fibrin degra-
dation products (XDP), urea, creatinine, uric acid
and phosphate. WBCI was evaluated hourly; urea,
creatinine, uric acid and phosphate clearances at
15 and 225 mm. Only one severe clotting episode
needing circuit replacement occurred with Q8.c200
mi/mm. Partial drip chamber clotting was obser-
ved in 8 session. No significant variations for
platelet count, fibrmnogen, PT, PTI,(n 37), XDP
(n 20) and WBCT; reduction of 13% in phosphate
and 6% in urea, creatinine and uric acid clearan-
ces. The combination of highly biocompatible mem-
brane, predilution and periodic flushes is
safe in term of coagulative complications and mai—
nteins dialytic efficiency without anticoagulation.
CUPROPHANE MEMBRANES (CuM) GENERATh
SERUM ACFIVITY THAT INCREASE THE SURFACE
EXPRESSION OF AN ADHESION PROMOTING
GLUCOPROTEIN (Mac-l) ON GRANULOCYTES.
J.tsindshl, J.Hed, S.H.Jacobson and L-E Lins.
(lou. by C.M. Kjellstrand).
Depts. Clin. !mmunol., Nephrology, Xarolinska Hospital,
Stockholm, Sweden.
Transient granulocymopenia (GCP) occurs early during
hemodialysis (liD) and is poorly correlated to complement
activation.
We studied the expression of Mac-I on granulocytes (G) usin
flow cytometry, from 9 patients (27 examinations) on CuM H
at 0, 5, 15 and 180 mm. Samples were drawn both from the
efferens (from the body) and afferent (to the body) line. Five
patients had severe GCP (>80%), 2 had slight (<40%) and in
to 2 GCP varied (mean 62%).
The expression of Mac-I was most pronounced over the
membrane at 5 mm. and an increase of at least 100% over the
membrane at this time was followed by a decrease in C at 15
mm. of at least 80%. The ability of G from uremic patients and
healthy blood donors to increase surface expression of Mac-i
when incubated with yeast cells activated sera was similar. G
from a healthy blood donor Were ilicubated with sees from
patients (n=15). Sera from the afferent line at 5 mm. had a
greater ability to increase expression of Mac.1 compared to
sera from the efferent line. This difference correlated to OCP
at l5mmn.(r=+0.76,p<0.Ol).
To examine if CuM can activate sera ,pieces of a washed CuM
were incubated with sera from a healthy blood donor for 15
mm. G from healthy blood donors were incubated with this
sera and an 8-fold increase in surface expression of Mac-I was
obtained. This Mac.1 mobiIizatin effect was generated early
during incubation with CuM (5 nun.), was abolished if CuM
was incubated with EDTA.sera and delayed when incubated
with EGTA-sera (60 mm.), indicating that both the classical
and alternativ pathways are involved. Using an adherence
assay, G that were premncubated with uM activated sera
increased in adhesivity.
On contact with CuM, serum generates an activity that
mobilize Mac.!, increasing G adhesivity. This seems better
correlated to GCP than the degree of complement activation.
ION EXCHANGER CHARACIERISTICS OF CELLULOSIC
MEMBRANES INELUENCE COMPLEMENT ADSORBTION -
A.Mahiout M . Schulze, 3. Vienken (intr. by C. Olbricht) Dept of
Nepheology Medical School Hannover, Akzo Wuppertal FRG
Substitution of cellulose with diethylaminoetisyl (DEAE-C) and
carboxylmethyl (CM-C) charged groups inhibits complement
activation by 50-75% compared to regenerated cellulose (RC). To
study the mechanisms involved, we quantitated the membrane
surface associated proteins C3 (C3m) and factor B (Bm) after serum
incubation. Effects of charged groups on Cl'" and B'" were analyzed
by varying serum pH.
1 % of OH-groups were substituted by DEAE and 6.7% by CM.
1251-C3 and 1311-B were added to serum with known concentrations
of C3 (radial immunodiffusion) and of factor B (radioimmunoassay).
Hollow fiber membranes (23 cm lenght) made from DEAE-C,
CM-C and RC were incubated with these sera over a pH range from
4-12, Cl'" and B'" were determined after hollow fibers were washed
for 2 hours at the same serum pH and tonicity. Kinetic analysis at
p11.7 showed that Cl" and B" were in steady state after 10-15
mins of serum incubation, Amounts of Cl"' and B'" after 15 mina
incubation as function of serum pH were measured as follows:
Bm (pMnl/ hollow fiber)
0.251
7 10
The binding of Cl and B to DEAE-C and CM-C is p1*
dependent, suggesting protein binding by ionic forces. Despite the
low degree of substitution of OH-groups in DEAE.C and in CM.C,
increased ionic binding of proteins could mask the OH-groups on the
surface of the cellulose matrix and interfere with covalent bindings





IS CARDIAC[C] DISEASE REALLY THE MAJOR CAUSE OF
DEATH[COD) IN LONG TERM DIALYSIS[D] *
PATIENTS(Pts]. L. Mailloux, A. Bl1ucci , R.
Mossey, B. Wilkes, B. Napolitano and P.
Bluestone. Dept. of Medicine 1 Biostatistics,
North Shore Univ. Hospital-Cornell Univ. Medical
College, Manhasset, NY.
Survival analysis of all 532 chronic 0 Pts at
our center over 16 years showed that Pts are
older but surviving longer[AJM 1988]. We
analyzed the COD of the 222 deceased to compare
the mortality[Mo] from C causes to other COD. The
COD were grouped into 6 areas: Infection[I],
Withdrawal(WI], C, Sudden[S], Vascular[V], and
Other[O]. Hazard functions[HF] were used to
describe the likelihood of death just after time
t, given that the Pt had survived on 0 through
time t. Visual inspection of the cause specific
HF for the 6 COD showed that I had the largest
probability of Mo over time with WI and C less
so; 5, V. and 0 together accounted for only
27.5% of all Mo. The HF for all COD showed that
Mo increased for 4 yrs, then decreased and
levelled off through 10 yrs until a second peak
was observed at 11 yrs; the first peak consisted
of I and C and Pts over 61 yrs old at start of 0
with the second peak I and WI and Pts between
41-60 yrs of age at start of 0. WI occurred in
21.2% of D Pts. WI peaked at 9 yrs with 63.8%
occurring in Pts over 60 yrs of age. C accounted
only for 14.4% of Mo, peaked early at 4 yrs, with
no Mo after 8.5 yrs. We conclude that time on 0
is not an independent risk factor for C Mo; the
increased early C Mo may be due to preexisting
heart disease and age at start of 0. WI is a
common COD especially in older 0 Pts. I accounts
for more than 36% of all Mo; further research is
required to explain this high rate.
THE DEFEROXAMINE INFUSION TEST (DFO
TEST): A MULTICENTER STUDY (8 centers and
4 laboratories) H.H. Maliuche, E. Slatopolsky,
M-C. Faugere*. Div. Nephr., Bone & Mm.
Metab, Univ. of Kentucky, Lexington,
Kentucky, Washington Univ., St. Louis,
Missouri.
DFO was administered I.V. in 189 patients
on chronic maintenance dialysis (HD:165;
CAPD:24) at a dose of 40 mglkg bw over 2 hrs
after dialysis. Blood was drawn at baseline,
immediately post- and 24-48 hrs post-infusion
for measurements of plasma aluminum levels. All
patients underwent baseline bone biopsies and
stainable aluminum (SA) at the bone-osteoid
interface was evaluated as well as serum PTH.
The DFO test was interpreted positive when the
increment of plasma aluminum at 24-48 hrs was
greater than 200 egJL and PTH levels were
considered low when values were less than 100
ilEqIm1. The allocation of patients according to







Conclusion : Fourteen percent of the patients
are correctly identified by a positive DFO test
with low PTH. In the other 86%, false positive
or negative results are obtained, thus in the
great majority of cases, bone biopsies remain the
only unequivocal tool for diagnosing aluminum
associated bone disease.
SIMULTANEOUS FILTRATION AND DIALYSIS USING A
STANDARD MONITOR WITH ULTRAFILTRATION CONTROL.
Giulio Malmusi, Leonardo Lucchi, Gianni Cappelli,
Egidio Lusvarghi. (intr. by Giancarlo Orlandini).
Univ. of Modena Dept. of Nephrology Modena, Italy.
The insertion of an hemofilter in series to a
standard dialyzer has been widely used, but requi-
res an aggiuntive module for ultrafiltration
control in the hemofilter. We report a method for
simultaneous filtration and dialysis monitoring,
using a standard machine equipped with an ultra-
filtration control system. High flux polysulfon
hemofilter (0.5 m2) and hemophan dialyzer (1.1 m2,
8 u)were used in series. The ultrafiltration line
from the hemofilter was connected through a drip
chamber to the dialysate outflow from the dialyzer
The UF coefficients of the 2 filters determine a
ripartition of the total ultrafiltrate as follows:
about 90% from the hemofilter and 10% from the
dialyzer. 356 treatments were carried out without
complications. Urea clearance evaluated at
time 30, 90, 180, 230 mm in 15 session at a mean
QB of 302 + 8 mI/mm shows a very low decrease
during the treatment (226 + 9; 218 + 8; 213 + 8;
209 + 7 mi/mm). The separation of convection and
diffusion offers some advantages, particularly,
the avoidance of back filtration through a highly
permeable membrane. The system described is a safe
and simple method reliable using a standard
machine equipped with an ultrafiltration control
system.
PLASMA PORPHYRIN LEVELS IN PATIENTS UNDER00ING CHRONIC
HEMODIALYSIS (ED) AND CONTINIJOUS PERITONEAL AMBULATORY
DIALYSIS (PD). P. Martasek, K. Solangi, N.G. Abraham, R.
L.evere, A. Goodman, Department of Medicine, New York Medical
College, VaThalla, N.Y. 10595
Porphyria cutanea tarda (PCT) has been reported with
increasing frequency in uremic patients on maintenance hemo-
dialysis. PCT is hepatic porphyria manifested by fragility,
bullae, hyperpisentation and hypertrichosis of the skin in
sun exposed areas. High levels of plasma porphyrin (2-35
ug/dl) as well as urinary porphyrins with high content of
hydrophobic porphyrins (M.W. 787-832) is characteristic of
PCT. We studied plasma porphyrin levels in 176 patients
undergoing chronic hmsodialysis (HO). Pre-dialysis blood
samples from chronic stable dialysis patients were studied.
We also studied plasma porphyrin levels in 25 patients on
CAPO. Plasma porphyrin levels were studied in 23 healthy
controls. Results are depicted in the following:
Porphyrins (ug/dl)
Mean + SD Range
0.095 + 0.064 0.05 - 0.36
0.506 + 0.301 a 0.05 - 1.88
0.400 + o.i a,b 0.155- i.os
to control b p 0.05 as compared SD
Patients undergoing ED sod CAPD have significant
elevations of plasma porphyrins (5.3 fold, and 4.2,
respectively) compared to control. We also conclude from
our study that CAPD patients have statistically significant
lesser plasma porphyrin levels, compared to patients on













a p 0.001, as compared
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CALCIU4 (Ca), PHOSPHORUS (P), P.ND MN3NItI4
(Mg) BALANCE DURING EFFICIBNP DIALYSIS.
3. T. McCarthy, S. B. Kurtz, D. Squillace,*
B. M. Jenson,* M. F. Burritt,* T. Moyer.*
Mayo Clinic and Mayo Foundation, Rochester,
Minnesota.
Eight chronic heaodialysis patients ware
studied during 15 standard ND (S—HO) sessions
and 15 efficient ND (Eff—HD) sessions.
Eff—HD utilized increased blood fl rpte(BFR) and dialysate fla,, rate (DFR) to
provide sase K'F/V as S-ND. The sase
cellophane-based dialyzers ware used during
both treatments as were dialysate Ca (6.64
0.13 rrg/dl vs. 6.61 0.13 mj/dl), and
dialysate Mg (0.95 0.02 lag/di vs. 0.96
0.02 mg/dl). P.11 dialysate was collected in
setal—free polyprorlene containers; analyzedfor Ca, P, Mg; and gains/losses ware
calculated after correction for ultrafiltra-
tion.
Results (Mean SD; all N = 15) (t—test)
S—ND Ef f—ND P value
Time ND (mm) iF 27.4 161 32.2 < 0.005
BFR (ml/tmin) 200 0 417 55.6 < 0.001
DFR (nil/mm) 547 25.1 562 12.4 < 0.05
IrjV 1.06 0.15 1.11 0.14 NS
Hct (%) 29 4.9 29 5 NS
Ca gain (inij) +45 184 +39 153 NS
P loss (eg) 805 363 843 490 HR
Mg loss (iag) 127 35 145 33 MS
There were no significant differences
between S-ND and Eff-HD for Pre—HE) and
Post-ND values of total serum Ca, ionized Ca,
P, Mg, and N-terminal parathyroid hormanes.
We conclude that Ef f-ND and S-lID have sisni-
lar acute effects upon Ca, P, and Mg balance.
Crst,arison of m)rthlity rates ans dialysis
facilities: 'De inpxta of a.istieg for kncen
nortality risk facbrs Whiles ellen e
Flanders. Bbory University, Department of
Meic, P.tiata,
Me assessed the bias intstxhai ssm crnarisns
of dialysis facility anua1 nsxtality used crude
death rates (CR) rather than death rates hIch
Sx knas mortality risk factors. 3599
dialysis patients treated in 34 dialysis
facilities in a gsographicafly defined registry
ware sbñind. Rebxs fa,u to he xiatai with
risk of death included age (p=.000l), race(p(.OOl) and cause of renal failure (p<.O(El).
signifixtly eriei in xevalenca hetn
facilities, sean age (35.5 to 61.4), perost
black(23% to 64%) and wros1t diabetic renalfailure (5.4% to 39.5%); CR among facilities
tarie3fn,n3.l%to34.4%,nsei (SE) 19.1% (9.1).
Logistic regression was used to caioilate the
facility acific re]ati riskof ntz±ality after
oreitmlling for age, race, and primmary .se of
renal failure. The facility with the largest
prpi1atim ss ealmtsi as the refeesre facility.
Me tsel estismba facility relativa risk obtained
fnn the logistic negikn (varying frun .38 to
9.56) as a nize of aijusted mortality.lemong facilities classified in the highest
quartile of mortality, 67.5% (5/8) were
reclassified to the lcser q.mrtiles of mxtality
after cuntroUing for mortality risk factors.
The sensitivity of CR in identifying high
nmztality facilities was 37.5% and sçecificity
79.2%. Me cnlude that serious bias nay ir
'then caisrian of facility nutality rates fails
to aEt fix lerwi mxtality risk factxrs.
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SALVAGE OF EXPOSED GORE-TEX VASCULAR ACCESS
CRAFTS WITH MUSCLE FLAPS. Peter J. McKenna,'
Michael C. Leadbetter,* and Kenneth J. Newmark.
Good Samaritan Hospital, Depts. of Surgery and
Internal Medicine, Cincinnati, Ohio.
Exposure and infection of Gore-Tex (CT)
vascular access grafts usually results in
removal of the graft and potential loss of the
use of the vessels of that limb. Salvage of a
graft is possible, however, with the use of
well-vascularized muscle flaps.
During the 6 year period from 1983 to 1988,
CT was used as primary vascular access for
dialysis in more than 200 patients. Twelve of
13 chronically exposed and infected CT grafts
were salvaged using flaps from the flexor
digitorum superficialis (FDS) and flexor carpi
ulnaris (FCU) muscles of the forearm. The FDS
or sublimis was used to cover the distal graft
exposures and the longer FCU was used to cover
proximal sites. Multiple exposures required the
use of both flaps or a combination of muscle
flaps and local rotation flaps. Vascular
puncture in the CT graft was maintained during
healing. Disability was minimized by using only
part of the sublimis or FDS, whereas loss of the
FCU was compensated by local muscles of similar
action.
As the dialysis population ages and the
incidence of diabetes surpasses 3OE, the use of
autologous muscle flaps for salvage of vascular
access sites offers a rare hopeful note amidst
the frequent devastation and disability suffered
by the end-stage renal disease patient.
TUMOR NECROSIS FACTOR (THE) PRODUCTION IN
HEMODIALYSIS PATIENTS (liD). RH. McKenna, C.
MacDonald, D.N.Rush, MN. Bernstein (intr. by
JR. Jeffery). University of Manitoba,
Winnipeg. Manitoba. Canada.
Chronic release of cytokines may be the
cause of metabolic abnormalities, fever and
cachexia in ND. One auch cytokine, the monocyte
(Mo) product TNF. has been shown to induce all
of these in experimental animals. We therefore
examined spontaneous TNF production by io6
peripheral blood mononuclear cells (PBMC) in
normals (n20) , and in 10 RD dialyzed thrice
weekly on cellulose acetate membranes. The
proportion of Mo in PSMC. determined by esterase
staining, was 28±4% in the normals and 31±5'!, in
the RD (pNS) . TNF was measured using the L929
cell line cytotoxic assay. Specificity for Mo
TNF was determined by inhibitory experiments
with a specific monocional antibody. Results








4h Post-Dialysis - 118.7±79.9'
p<O.05 vs control.
Maximal spontaneous relase of THE occurred in
fetal calf serum LPS (10 ug/mi) and was about
250 U/mi for both normals and ND. Post-dialysis
PBMC (31±4%Ho) did not increase THE production
over the pre-dialysis values. Thus we conclude
that Mo of ND are activated, and spontaneously
produce greater than normal amounts of TNF.
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M) Th81APBJFIC OR IXXNM[C ADVANFAGE CF FRYIIIRJK*II'IN
APPL1CAT1 8Y 'THE SU8WFANB]JS IJJ1E. Franz Meisl, Walter
flanker, Usdsi Lolbi, Martina xbaixn, *Fehx Stockenhuber,
lmrad Steinbach. 3.Med.Dept.WiThelminenspital Wien,
*1.Med.Dept.lJnjklinik Wien.
A higher efficacy of subcutaneoss (sc) applicated
Erythropoetin (To) has been reported which would have an
as well madical as ex*annic ingact. In a prospective sbaly
2 grcups of patients (pta) on duxmic hmimdialysis (lid)
were matched concerning age, sex, period of hd treatumnt,
history of renal anmaia and ferritin levels prior to Ego
therapy and assigned either to i.v. (group I, n=18) or sc
(group II, n=14) Ego application. Ihulowang the smm
protorol pts received initially 150 U/kg Ixidy weight(tr.)/week; dose adjustmant was done in 6 week intervals
acrording to the increase of Hmmglobin (Rb). In eliminate
dose difference between 8.1,0 induction and -maintenance
follow up was 24 weeks. The slope of the esan Rb
increase sbewml no significant difference between both
groups at any tiam (group I 8,4±l,lg/dl vs 8,6±0,lg/dl
start, l0,7±l,2g/dl vs l0,4±l,lg/dl week 12, l0,9±l,lg/dl
vs ll,2±1,6g/dl week 24). Regarding dose adjustnmnts both
application gram (dose increase 33 vs 2, n.s.,
decrease 34 vs 4,n.s., crestant 33 vs 2, n.s.) showed
no difference. Cir study provides evidence that the dose
requiratents of th Em are similar to atheve and
maintains desired Rb levels with i.v. or sc
athiistration. Definitly sc E4 application has no
ecrmc*nic advantage.
DETERMINANTS OF MEASURED VENOUS PRESSURE
(VP) IN VASCULAR ACCESSES FOR DIALYSIS.
H. Michae1, A. Besarab, E. Musial. Dept. of Med.,. Thom.
Jefferson Univ.. Phila. Pa.
VP is a complex function of blood flow (BFR), dialysis
needle gauge (Ng). and Hct. Recommendations for study of
fistula to detect venous stenoses do not consider these fac-
tori and use arbitrary values for VP. We measured VP in
78 HD subjects at blood flows of 200-350 mi/mm. Pressure
drop across 14 & 16g needles were measured and regres-
sions with BFR & Hct developed. Actual intrafistula VP
was estimated as VP VPmeas + HP- HP (hydro.
press) was corrected for Hct.
1meas increased by 30 mm Hg/50 ml BFR > 200m1/min
in 28 native (N) and 50 Gor-tex (G) fistulae using 16g
needles. VP was 126+4 and 180+4 mm Hg (mean +sem)
@BFR300 mI/mm in N and G fistulae respectively. VPa
was independent of BFR as shown below.
Blood Flow (mI/mm)
Fistula type 200 250 300 350
Native 11+2 11+3 12+3 8+4
Gor-tex 56+3 63+3 66+4 61+5
Hct ,29.3+l.0 , and mean arterial pressure (MAP), 109+1,
was the same in subjects with Native and Gor-tex fistulac.
Only 1 of 28 Native fistulae had an increase in VP. Seven
others had dysfunction due to stenosis: 3 art (A), 3 venous
(V), 1 both, none with an increase in VP. Increased
recirculation, RC, (>15%) occurred primarily with venous
problems.
By contrast, increased VP occurred commonly in G
fistulae but RC usually remained normal. No absolute VP
could be used due to the strong effect of RBF and Hct on
VP. Rather a change from baseline reflected primarily
venous problems.
We conclude: (1) both N & G fistulae are compliant;
(2) ''1'meas reflects primarily changes in pressure drop in
the venous needle; (3) Detection of Venous stenosis cannot
rely on any absolute VP.
MECHANISMS OF ADAPTATION TO EXERCISE IN HEMODIALY-
SIS PATIENTS. GE Moore*, P Painter*, J Stray-
Gundersen*, KR Brinker, JH Mitchell*. UT South-
western Medical Center, Dallas, TX 75235.
Eleven hemodialysis (HD) patients (10 M, I F)
participated in a 6 week control period followed
by 12 weeks of exercise training. Exercise was
performed for up to one hour, three times a week,
during HD. The purpose was to determine the
mechanisms of adaptation to exercise training.
Data were collected for peak workload (WI), oxygen
uptake (V02 ax)' cardiac output (Q), heart rate
(HR), and ar'lerial oxygen content (Ca02). Arterio-
venous 0 difference (a-vO2 diff), mixed-venous °2
content CvO2), and stroke volume (SV) were calcu-
lated. Repeated measures ANOVA was used. There
were no differences after the control period.
After training, peak workload increased from 60±4
to 70±6 watts (p<.05). VO increased from
14.8±0.9 to 16.8±1.3 ml/kg/min(ns). Peak exer-
cise Q, HR, SV, a-vO2 diff, Ca02, and Cv02 did not
change. For 6 who increased VO2 , a-vO diff
increased from 7.3±1.0 to 9.7±O.7"p<.0O7j as a
result of non-significant changes in Ca02 and
Cv02. Three subjects achieved a 20% increase in
VO2ma, previously reported by several authors,
though 10 improved their peak work capacity. A
health index (HI) was empirically derived from
average excess pre-dialysis weight, non-ESRD
diagnoses, and medications. HI correlated with
change in VO2,,,, (rfl- .78, p<.005) indicating that
health status affected the ability to improve
V02max We conclude that some patients will in-
crease V02m though widening the (a-v)O2 dif-
ference, anj"some will show little change. HI may
be useful in determining which patients are un-
likely to achieve benefit from exercise training.
RISK FACTORS IN HEMODIALYSIS PATIENTS (HD
PTS). Linda W. Moore. * and Sergio R. Acehiardo. Univ.
of Tennessee-Memphis, Dept. of Medicine-Nephrology,
Memphis, Tennessee.
In order to identify which were the risk factors in HD
pta we compared those who were hospitalized during 1988,
01=59 pta with those who did not require hospitalization










Therewere no significant differences in age, sex or time on
dialysis between the two groups. Adequacy of dialysis
judged by mid-week predialysis BUN and Kt/V was very
similar, but pta that required hospitalization ate less protein.
The proportion of diabetic patients was higher in the
hospitalized group. The main causes of hospitalization were
01 bleeding 15.4%, infections 13.4%, vascular access
problems 12.5%, fluid overload 10.5% and cardiovascular
problems 8.6%. The overall mortality for the group was
5.8%. When the dialysis prescription is adequate the risk
factors are decreased protein intake and diabetes.
01=59 pts
Agey. 53±15






RESIDUAL RENAL FUNCTION (RRF) IN HEMODIALYSIS (ND)
PATIENTS. G. Morduchowicz*, J Zabludowski", J.B.
Rosenfeld* mid G. Boner* (intr. by J. Levi). Bei-
linson Med. Ctr.,Dept. of Nephrology,Petah—Tiqva,
Israel.
Most patients with chronic renal failure have
some RRF when dialysis therapy is started, but
they lose it within one year. A 24 hour urine
collection was taken from all the 36 HD patients
dialysed more than 6 months. Twenty were anuric
and 16 excreted 35-1600 ml/urine/da. These RRF
atients were on HD less time (25.5—18.5 vs 101.7
- 14.2 months, pO.OO1) and none had been trans-
planted whereas 60% of the anuric patients had
had a failed transplant (p=O.0006). The prevalence
of anemia and hypertension was similar. Inter—
dialytic weight gain, serum K and P levels were
significantly lower in RRF. Serum P and uric acid
levels were correlated with their urinary excre-
tion (p=O.013 and 0.005 respectively).Residual
creatinine clearance ranged between 0.16 and 4.4
mi/mm and was correlated with the urinary excre-
tion of K, P, Na and uric acid, but not Ca. Re-
sidual diuresis was correlated with serum creatin—
me and BUN. Thus, a failed transplant and length
of time on HD are important factors affecting RRF.
The presence of RRF may contribute to the main-
tenance of satisfactory serum levels of certain
electrolytes in ND patients.
INCREASED LEVELS OF PHOSPHOLIPASE A2 IN
RENAL FAILURE PATIENTS
AR Morton5, P Vadas', E Stefanski*, W Pruzanski" and
A Pierratos5 (Intr. by CC Williams)
Division of Nephrology and Immunology Diagnostic and
Research Center, The Wellesley Hospital, Toronto, Ontario,
Canada.
Soluble phospholipase A2 (PLA2) is a lipolytic enzyme
secreted extracellularly in response to infections and
inflammatory stimuli. High serum levels of PLA2 have been
associated with circulatory collapse in septic shock, while
modest elevations have been seen in rheumatoid arthritis.
The clearance pathways for PLA2 are not known, but
because soluble PLAa is a relatively small protein (Mr
13,939), it may be cleared by glomerular filtration. We
therefore measured the serum levels of PLA2 in patients with
renal failure prior to the start of dialysis (n=20);
hemodialysis patients (n=21) and normal controls (n=143).
The normal range of serum PLA2 activity in healthy
individuals was 149±17 (mean±SEM). Patients with renal
failure not on dialysis had elevated levels of PLA2 (mean
5,958; range 153 - 54,479 units/ml) (p<O.OO1 compared
with controls). Serum PLA2 was raised in all patients
undergoing hemodialysis (mean 1574; range 268 - 5,492:
p.zO.O0l compared with controls). PLA2 was not cleared by
filtration during dialysis - post dialysis levels correlated with
change in volume status as represented by change in serum
albumin levels). However PLA2 did adsorb non-specifically
to dialysis membranes from which it could be eluted using
2MNaCl in 0.2M Tris HCI (pH 8.5).
These data show that serum PLA2 levels are clearly
elevated in renal failure. Renal clearance may represent a
significant route of removal of PLA2 from the circulation. It
remains to be determined whether hyperphospholipasemia
predisposes the patients to uremia- or dialysis-related
symptoms.
LONG-TERM ERYTHROPOIETIN THERAPY FOR
ANEMIA IN HEMODIALYSIS PATIENTS. N. Muirhead.
C. Woug. (for the Canadian Erythropoietin Study Group),
Robarts Research Institute, London, Ontario, Canada.
Clinical experience with recombinant human
erythropoietin (rHuEPO) in renal failure has
demonstrated both improved hemoglobin (Hb) and quality
of life with a low incidence of serious adverse events. The
present study addresses the efficacy and safety of
long-term rHuEPO therapy in hemodialysis patients.A hundred and thirteen patients (98 from a randomized
multicenter trial and 15 a pilot study of rHuEPO) were
studied, Thirty had received placebo and thus began
rHuEPO 50u/kg IV thrice weekly at entry to this study
(group 1). The remaining 83 patients bad received 6
months of rHuEPO at the initiation of the present study
(group 2),Mean Rb in group 1 was 74,2±11.4 at week 1,
107.3±16.2 at week 26 and 108±14.2 at week 50. Mean
fib in group 2 was 110.6±21.7 at week 1. 111.7±16.4 at
week 26 and 109.4±14.9 at week 50. From week 12
onward there was no significant difference in fib between
groups 1 and 2. Mean weekly maintenance rHuEPO dose
was 185.6±165.9u/kg in group 1 and 206.3±159.9ilkg in
group 2.Thirty-seven patients were withdrawn: 21 were
transplanted, 4 had access problems, 5 died, 2 had
seizurea and 6 gave personal reasons. Twenty-two major
vascular access occlusions occurred in 12 patients.
Twenty-five patients experienced 42 episodes of dialyzer
clotting, Eleven patients had both access and dialyzer
clotting. Episodic hypertension occurred in 28 patients.
Mean systolic and diastolic blood pressure did not change
in group 2 while mean diastolic blood pressure rose from a
mean of 76±13.8mmHg to 83±16.2mmffg during the first
16 weeks of EPO therapy in group 1 patients.
In conclusion, long-term therapy with rHuEPO is
associated with a stable Hb and dose requirement and a
low incidence of serious adverse events. rHuEPO is the
treatment of choice for anemia in hemodialysis patients.
DIAGNOSIS OF CARDIAC TAI'IPONADE IN ESRD PATIENTS
ON HEMODIALYSIS (HO). W.P. Muldownev*, J.
Segal*, and M.H. Humphreys, Divisions of
Nephrology and Cardiology, San Francisco General
Hospital and UCSF, San Francisco, CA,
Early diagnosis of severe cardiac tamponade in
RD patients remains a major clinical challenge.
Diagnosis rests with the physical finding of
pulsus paradoxus and echocardiographic (ECHO)
evidence of pericardial effusion with right
ventricular diastolic collapse (RVDC). However,
left ventricular hypertrophy (LVH) and
dysfunction obscure the findings of pulsus
paradoxus and VDC. We suspected tamponade in
four ESRD patients (2 men, 2 woman, ages 22-49)
because of RD-related hypotension refractory to
moderate infusions of normal saline. No patient
had pulsus paradoxus, and ECHO showed moderate
to large pericardia]. effusions but without RVDC
in each case; LVH was present in all. The
diagnosis of cardiac tamponade was established by
cardiac catheterization showing elevated and
equal cardiac diastolic pressures, and confirmed
by immediate, dramatic hemodynamic improvement
with pericardiocentesis (2) or pericardiectomy
(2): mean systolic blood pressure rose from
98±5(SD) to 146±18 mmHg after removal of 550±191
ml of pericardial fluid, and in one case in which
it was measured, cardiac output rose from 2.8 to
6.4 L/min. These findings underscore the point
that cardiac tamponade in RD patients can present
without the usual clinical and ECHO findings,
probably because of LVII which is common in these
patients. Cardiac catheterization may be
necessary to identify those patients requiring
immediate removal of pericardial fluid.
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HEMODIALYSIS(HD) WITHOUT HEPAItIN (H) REUSING
CUPROPHAN DIALYZER. C. NajOn Zarazaga, H.Leanza'
G.Rivaro1a G. GarcIa*, D. Casadei*1 and N, ViIá*.
Instituto de Nefrologla Buenos Aires —— Argentina
The patients (p) in chronic hemodial.ysis (CHD)are
frequently in hemorrhage risk in the presence of
pericarditis, surgery, biopsy? etc. when we
utilize H, For this reason we prospectly study
37 RD in 10 p in CHD. We don't use H in the
extracorporeal circuit and only 100 ml of saline
each 30 minutes was infused in arterial line
during dialysis session. All p dialysed 4 hours
3 times weekly with A.V. fistula1 Qb 300 mI/rn
Qd (single pass) =5OO mi/rn with acetate and
without glucose. The dializers —- Baxter
Travenol CF 15.11 and 23.08 —— were reused and
rinsed with automatic machine (Renatron '174),
Partial coagulation of the dialyzer was consider-
ed to the disminution>, 25% of priming volume (PV)
and total coagulation was sight seeing evaluated,
In both cases the dializer was discharged. The
dializer was used 3.7± 0.53 rates. No significa—
tive difference was observed of the PV, hemodia—-
lyzer clearence urea (Cl.u) and index of
dialysis (Kt/V) through different uses:
P.V. (ml) Clu (ml/rn) p
Initial end Initial end
64.6±0.70 54±4.61 172±3.71 159±1.85 NS
Partial clotting was observed from the dialyzer
in 6,437 lID (16. 21%) and total clotting 1/ST HD
(2.59%). No difference was noticed between
hematocrites and rates of H employed previously
in the p that had clotting diaiyzers. The method
required a Qb 300 ml/m and a strict control of
the procedure. This technique was simple1
without side effects sure and cheap.
ACTUARIAL SURVIVAL OF PATIENTS (p)IN CHRONIC
HEMODIALYSIS (CHD) TO THE FIVE YEARS TREATMENT
C. NajOn Zarazags H.Leanzs" G.Rivarola*, C.Rjan
G.Garcfa*, H.Espósito*, D.Casadei*, and N.Vilá.
InstitutO de Nefrologla Buenos Aires - Argentina.
We analize the whole population of CHD p during
the period 1/6/84 to 1/6/89. We include 167 P
whose time of CHD was extended from 1 to 60 months
(E2O,l0±1.29) 91 men and 76 women whose ages were
between 15 to 65 yrs.old(7= 40.851.08). Various
ethiologies were presented including 12 diabetic
p (6.58%). The p with dialysis treatment lower to
1 month were excluded. All p were dialized
between 12 to 15 hs. weekly with dialyzer Baxter
Travenol CF 23.08 and 15,11. Survival obtained
excluding the diabetic p was:
Months N°of Lost to NOof p Survival
on treatment deaths follow—up remain. %
0 0 0 156 100
1—12 7 29 120 95
13—24 4 49 67 90
25—36 3 19 45 84
37—48 2 15 28 78
49—60 1 17 10 70
Lost to follow—up includes p given transplants
(40 p), recovering renal function (4 p), moved
and those p that have not completed that interval
year on treatment. Including diabetic p the
actuarial survival wasn't significantly different
to the five years: 64 vs. 70%. Seventeen of the
167 p died (10.90%): 7 of them from cardiovascular
diseases(41.l8%), 7 from infection (41.18%), 2
from metabolic disturbes(11.76%), and 1 from
cerebral vascular accident (5.88%). Our results
are similar from the international review.
A NEW TECHNIQUE FOR SLOW HEMODIALYSIS IN ARF
C. Newstead. P. Altrnann, R. Smitherman, J. Cunningham (intr.
by J.F. Moorhead). The London Hospital, London, UK.We have developed a simple pump driven veno-venous slow
hemodialysis (HD) system that allows direct, accurate control of
ultrafiltration rate (Qu) by modifying a commercial HD monftor so that
the dialysate flow (Qo) is intermittent (2, 4 or 8 seconds each
minute) giving a Go of either 12, 24 or 48 mI/mm. The period of zero
dialysate flow (58, 56 or 52 seconds each minute respectively)
allows simple direct measurement of QUF which can be
predetermined by adjustment of a separate IVI-type volumetric
pump. Using 0.8 m2 cuprophane dialysers and blood flow of 200
mi/mm we found that, during the brief periods of dialysate flow, the
additional "unmeasured UF was minimal.
High sieving coefficients for small molecules were obtained: at the
lowest Qo Urea 94±1 (%±SEM), Cr 90±1, Ri 87±1 and urate 85±1
(17 studies in 5 pts); and at the middle Go Urea 93±2, Cr 86±2, P1
81±2 and urate 83±3 (12 studies in 5 pts). Clearances were highly
dependant on the sum of QUF and On (see figure).
10 20 30 40
Ultrafiltrate (0 UF) + Dialysate (00) flow
Tte results indicate that this economic method of slow continuous
HO provides adequate clearances and UF, both of which can easily
be varied as necessary. Safety Is enhanced by standard automatic
monitoring and the avoidance of arterial access to the cimulation.
AME4IA IS A REVEtIBT.E CaUSE OF AIN DYSFUNCI'ION
IN tJREMIC PATINlS (PIS). A.R. Nisserwon, J.T.
Marsh*, W.S. &017e, s. Sd'1weitzer* D.L.
Wolcott*. UCLA School of Medicine, Las Argeles,
California.
Brain dysfUnction in uremic patients mayhave sultiple causes includirg retention of
uremic toxins, aluminum accunnilation anl hyper-
parathyroidisan. We postulated that severe anemia
may play a role as well because of the similar
neurthebavioral manifestations of uremia ar
anemia. QS functional status can be measured
using brain event—related potentials (ERP). We
measured ERP in 24 patients before (T1) aud after
12 weeks (T2) of treathent with rwxsubinant human
erythropoietin (r—E1O) in order to assess the
contrihition of anania to ursanic encealcpathy.
The latency (LT) aud amplitude (AMP) of one ERP
measure, the P3 wave, are sersaitive measures of
information prooessirg (IP). Studies were
perfonned 24 hart's after a routine HO. Mean }IC
was 24% at P1 aud rose to 36.4% at P2. No diange
in routine blood chemistries, aluminum or FiB was
seen. P3 LIT shortened in 15 subjects iudicating
iitprovef spess of IP. P3 AMP Increased sig-
nificantly for the entire grip (p < 0.02). Thishas been associated with Increased attention
span, nsery arat efficiency of cnitive func-
tion. Therefore, correction of anemia with r-EcOin HO patients leads to inprwement in brain
electrcthysiology. This suggests that anemia per










DIAGNOSIS OF RENAL OSTEODYSTROPHY FROM NON—INVA-
SIVE PARAMETERS. ICC. Norris, D.J. Sherrard, 8.
Slstopolsky, & J.W. Coburo. West L.A. & Sesttle
V.A. Med Ctrs & UCLA Sch Ned, Los Angeles, CA.
Sepsrsting osteitis fibrosa (OF) from aluminum—
relmted bone disesse (ABD) is critical for proper
pstieot csre; bone biopsies sre definitive but sre
impracticsl for sll pstients. Most dialysis ps—
tients with bone biopsies done for bone symptoms
or hypercmlcemis were found to hsve either ARD (n
= 84) or OF (n = 59). On comparison of serum (5)
chemistries, SCs did not differ; S—P sod 5—alk
P'tsse (AP) differed but overlspped greatly; S—PTh
(mid—region) mnd S—Al showed grester differences(Tsble, Nemn+SE). The best sepsrstion csme using
S—P S—AP S—PTH S—Al
(mgldl) (lull) (ulEqlml) (ugll)
OF 6.4±2.0 332+421 1402±1661 72±65
ABD 5.3+1.7 173±118 106±1690 157±127
p <0.025 <0.025 <0.001 <0.001
both S—PTH mod S—Al: 95% of OF hsd S—PTH > 189 or
S—Al < 235, while 95% of ADD had S—PTH < 446 or 5—
Al > 38; yet only 11% of all patients had S—PTH
between 189 and 446 and S—Al between 38 and 235
and were not identified from the combined para-
meters. With use of abaolute limits (OF: S—PTH >
149 or S—Al < 286; ADD: S—PTH <901 or S—Al > 19),
only 24% of all patients had both S—PTH between
149 and 901 and S—Al between 19 and 286 and there-
fore were not identified correctly. Thus, in
patients with symptomatic osteodystrophy, biochem—icsl parameters can help separate OF from ADD with
75% apecifity. Whether theme limits of S—Al and
S—FIN will allow identification of patients with
mild bone disease or separate OF from ADD in a
population of dialysis patients without muecu—
loskeltml symptoms must await further study.
A VASODILATOR (CCRP) AND A VOLIJMENARKER (ANP),
ACCURATELY DESCRIBE THE PATHOGENESIS OF
HYPERTENSION (HT) IN HEMODIALYSIS PATIENTS (HD).
I. Odar-Cedmrlof E. Theodorson P. Thylen' C,G.
Eriksson F, Ericasont B. Hmmbergert B. Tidgrent
C. Kjellstrmnd, Depts. of Nedicine, Clin.
Chemistry, din. Physiology and Surgery Karolinskm
Hospital and Institute, Stockholm, SWEDEN.
Hypertension is an important cause of morbidity
and mortality in dialysis patients. The patho-
genesis is both overhydrmtion and vmsoconstriction.
There mre no good clinical markers for the relative
role of each and the choice of treatment is thus
empirical and unsatisfactory.
In order to elucidate the pmthogenesis of hyper-
tension we studied 12 ND patients. We analyzed 9
blood pressure (EP) increasing agents;
Neuropeptide-Y (NPY), Norepinephrine, Epinephrine,
Oopamine, Renin, Angiotensin-II, Aldoaterone,
Cortisol and Vasopressin and two Vasodilmtory
hormones; Cmlcitonin Cene Related Peptide (CGRP)
and Neuropeptide (ANP), and related them to BP. We
used linear, multiple and stepwise regression
analyses to study correlations.
In single regression analysis, using BP 55 the
dependent variable, R was <0.5 and P>O.l for all
hormones but CORP (R—O.79 and P<O.O2) and NPY
(R=O.6 and P<O,O5). Best fit was obtained by
multiple regression analysis, using predimlysis
syst BP as the dependent variable of CCRP and ANP
(R—O.9, P<O,Ol).
Our observations indicate that a combination of
CORP snd ANP determinations, seems to accurately
describe over BOX of the important clues to the
correct treatment, with ultrafiltration, vasodila-
tory BP medications or both.
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POLYMERASE CHAIN REACTION (PCR) DIFFERENTIATES
NTLV-I FROM HTLV-II INFECTION IN ESRD, C.
Interian, P. Swanson*, C. Perez, M. Cansvaggio*,
M, de Nedina*, T. Mann*, M, Cerney*, J,J,
Bourgoignie, E,R. Schiff* and N. Lee*. Div. of
Nephrology and Nepmtology, U. of M. School of Ned
and VANC, Miami, FL and Abbott Lab, N Chicsgo,ILL
We have previously reported that HTLV-I infec-
tion is endemic in our chronic dialysis unit.
Because neither enzyme immunosssay (ETA), Western
blot (WE) and Rsdio-immuno precipitation essay
(RIPA) can distinguish between antibodies to HTLV-
I and II, we have isolated lymphocytes from 6
infected patients (pts) for PCR analysis. There
were 5 N and 1 F end all pts were black. Pts 1, 3
and 6 were IV drug abusers. Pt 1 is also HIV (4.)
end Pt 4 is of Naitian origin. Serology end PCR




RIES Tax I II
Ind + 3+ - +
2 + + + 3+ + -
3 + + + 4+ + -
4 + + + 2+ + -
S + md + 2+ - +
6 + Ind + - - -
Pts 2, 3, 4 were confirmed by WB. Pts 1, 5 and
6 showed indeterminate patterns on WB, but were
confirmed by RIPA. PCR was (+) in pts 1-5 showing
3 of them to be HTLV-I and 2 to be NTLV.II. PCR
was (-) in pt 6 who had undergone a renal trans-
plantation and is receiving immunosuppression.
We concluded that both HTLV-I and HTLV-II in-
fection are present in our dialysis unit end that
only PCR or viral cultures followed by Southern
blotting can distinguish between the two closely
related retroviruses.
ROLE OF ATRIAL NATRIURETIC FACTOR (ANF) IN PRESSURE AND UOLLPE
AO3USTPFNTS IN RESPONSE TO ULTRAFILTRATION (w) AND
HEMOOIALYSIS (HO). R.Paniaguae, t.Rodriguez, C.S8nchez*,
O.Ron5, R.Randazzo5, T.Bocchicchio*, H.P&rez—Grovssa,
J.Herrers—Acosta. Nephrology Dept. Instituto Nacional de
Csrdiologis,I.CH. Mexico City.
It hss been shown that ANF induces fluid shift between
intravascular and interstitial spaces. This effect may be
critical for volume homeostasis in clinical conditions in
which RNF is increased, and body fluids change rapidly, as in
patients on chronic HO. We studied the relationship between
RUE levels and adjustments of volume and pressure that occur
during IF and HO.
Studies were performed in 13 patients with a dialysis
schedule 3 times/week lh iE—3h FE. Blood pressure (BP),
hmnatocrit (Hct), RUE (Radioreceptor Assay), plasma volume
(PU) em albumin space and extracellular volume (ECU) as
iothalamate space were measured before and 1, 2 and 3 h after
the onset of UF HO. Cardiac output was measured before and
after UF HO by echocardiography and total peripheral
resistances (TPR) calculated. Refilling of PU was estimated by
subatracting fluid loss to PU and interstitial volume (IU) as
ECIJ—PV. AM', PU end ECU vera also measured in 7 control
control subjects.
Patients had higher PU B.eiO.e %BW than controls 4.5iO.5
Sew (pcO,5) as well as ECU (20*2 vs 1551 55W pcO.S) and AF
levels (BOgallO vs 70±30 fm/ml cO.01). Positive correlation
was found between PV or ECU with ANF (r=.B3 and .5 pcO.O5) in
baseline values. UF volume was 1100 ml and total weigth loss
1.5 kg. Refilling of PU (554*220 ml) was correlated with
intersticial apace (ECU—PU) (r=.s). In a ssiltiple correlation
analysis changes in TPR were inversely related to PU changes
(r=—.6) and ANF (r=—.7), TPR did not rise in those patients
with reduced IU and higher RUE. This data suggest that the
main factor in blood volume and pressure recovery was 1W. ANE
had a disregulating effect in the pressure adjustment in
patients with initially reduced IU.
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INCREASED TUMOR NECROSIS FACTOR LEVELS
FOLLOWING CUPROPHANE HEMODIALYSIS.
1. Petersen, I Ych , M. S. Kang * and J. Cajias * Palo Alto
VAMC and Stanford University. Stanford, CA.
It has been suggested that the production of the cytokines:
tumor necrosis factor (TNF) and interleukin-l (IL-i) may be induced
during hemodialysis. These cytokines may be responsible for many
of the complications of chronic hemodialysis. They may also
stimulate the production of 62-microglobulin (82-M). We have
measured the levels of B2-M and IL-I, by a radioimmunoassay and
TNF by an immunoradiometric assay before and after either
cuprophane (CU, n = 17) or polysulphone (PSF, n = 10)
hemodialysis. From the original 17 patients, 5 patients (CU-H) were
subsequently dialyzed with PSF membranes (PSF-H). Results are
expressed as mean SEM of pre dialysis minus post dialysis levels
(A), * p< 0.05 vs CU, t p<0.05 vs CU-H:
CU PSF CU-H PSF.H32±8 8±3* -- --
31±10 .1±2* 63±21 -2±2t
15±4 .15±1* 32±8
Levels of IL-i did not increase in any patient. Predialysis
levels of TNF were higher in the CU group compared to PSF. Both
ThF and 02-M increased significantly following dialysis with CU
membranes. The five patients (CU-H) with the highest ATNF also
had the highest tstl2-M in comparison to the rest of the CU patients
(32 8 vs 8 3 mg/L respectively, p< 0.001). When these patients
(CU-H) were dialyzed with a PSF membrane (PSF-H) TNF levels
fell. This difference is not due to hemoconcentiation since there was
a 281% increase over predialysis levels of TNF in these patients
compared to the simultaneous 22% increase in total protein levels.
These studies show that following cuprophane dialysis levels
of both TNF and 62-M but not IL-i increase but dialysis with
polysulphone membranes did not affect any levels. Whether this is a
result of reduced biocompatibility of the cuprophane or increased
removal by the polysulphone membrane remains to be established.
"SICCA-LIKE" SYNDROME IN HEMODIALYSIS PATIENTS
H.Postorino, C.Zoccali, C.Martorano, G.Alati,
Q.tlaggiore. (Intr. by G.Orlandini). CNR Centre of
Clinical Physiology, Reggio Calabris, ITALY
Uremic patients often complain of dry eyes and/or
dry mouth. To substantiate this clinical impres-
sion we evaluated prospectively the prevalence of
xerostomia and xeroftalmia in 58 patients on EDT.
Patients with primary or secondary Sjogren syn-
drome and all assuming drugs which may interfere
with salivary and lacrimal secretion were excluded
from the study. Lacrimal secretion was assessed by
the Shirmer test (n58) and salivary secretion by
the Saxon test (n—52).The control group was formed
by 18 non nephropatic patients matched for age.
19 patients (33%) had isolated ocular or oral sym-
ptoms, and 14 (24%) had both symptoms. 17 patients
(291) had lacrimal secretion below the lower limit
of normal range and 11 (21%) had subnormal sali-
vary secretion. The responses to Shirmer and Saxon
tests, however, were clearly dissociated (Spearman
r0.02 pO.O). 25 patients with subnormal lacrimal
and/or salivary secretion were aaymptomatic. Im-
pairment in salivary and lacrissal glands function
was unrelated with the duration of dialysis trea-
tment and independent of primary renal disease.
Patien with subnormal Shirmer and Saxon tests had
a very low day-to-day variability in the response
to these tests (CVs— 6% and 5%).
A "Sicca-like" syndrome frequently occurs in
uremic patients on ROT and it is often asymptoma-
tic. Since the lacrimal and the salivary glands
share the same autonomic control, the dissociation
between Shirmer and Saxon taste suggests that
sutonomic neuropathy does not play a major role in
pathogenesis of this syndrome.
COMPARISON OF VARIOUS METHODS FOR THE CALCULATION
OF Kt/. Rasib M. Raja and Mario Corona, Albert
Einstein Medical Center, Kraftsow Division of
Nephrology, Philadelphia, Pennsylvania.
Analysis of National Cooperative Dialysis Study
(NCDS) showed that dialysis morbidity and mortal-
ity was related to KtIv and a Kt/v ) 1.0 was re-
quired to ensure adequate therapy. Quantitation
of therapy has become mandatory with high eff i—
ciency short dialysis protocols. Various formulae
have been derived to make calculation of Kt/ sim-
pler and alleviate the need for kinetic modeYling.
In this study, we compared the actual measured
Kt/v by kinetic analysis (A) to estimated Kt/v de-
rived from approximation of total body water
(0.6 body wt) and uniform dialyzer clearance (B),
Kt/v=O.O4 PRU—1.2 where PRU is % reduction in BUN
(C) and Kt/ =—In (R—0.03—UF/W) where UP is
ultrafiltration Vol/ND, R is Post/Pre BUN and N is
Post—MD wt in Kg (0). The studies were performed
in 26 pta and each Pt had kinetic measurements at
least twice. The Kt/v (mean+SD) was 1.09+0.22 for
A, 0.99+0.17 for B, 1.11+0.22 for C, and 1.05+0.16
for D (P>0.05). The correlation coefficient (r)
was 0.14 (P<0.5) for A vs B, 0.75 (P <0.01) for
AvsCand0.77 (p<0.0l) forAvsD. Ther for
C vs D wan 0.97. Using NCDS criteria of inade-
quate therapy when KtIv is <0.8, transitional
<1.0 and adequate when 71.0 (Kid mt 28:526—34),
50% of the pts may have been misclassified with B.
These data suggest that the use of method C and D
but not B for Kt/v calculation is appropriate and
accurate. There is no need for complicated kine-
tic measurements with C and 0. The use of formula
C may be relatively simpler and easier than D to
calculate Kt/v.
PROGNOSIS OF HIV POSITIVE DIALYSIS PATIENTS.
Ribot. 0. Dean*, M. Goldblat, H. Saavedra*.
Renal Division, Newark Beth Israel Medical
Center, Newark, New Jersey.
The course of 36 hemodialysis (HD) patients
(pta), testing positive (pos) for liv by ELISA
and Western Blot, were followed from 4/82 to
6/89 in order to determine mortality and
morbidity. None received AZT. Pts were
divided into 2 groups. Group 1 (Gl) consisted
of 8 pts with clinical AIDS. Group 2 (G2), 28
pts asymptomatic at the start of MD. Age, sex,
and risk factors of the groups:
Qi.
Age (mean) 34.3 36.9 MS
% Female 25.0 43.4 MS
% IV Drugs 75.0 64.3 MS
% Transfusion 0.0 7.1 MS
% Homosexual 12.5 3.6 NS
% Other 0.0 7.1 MS
% Unknown 12.5 17.9 MS
The survival rates by months are
IZ Q it
Gl 25.0 % 125 % 0.0 % 0.0 %
G2 96.2 % 96.2 % 54.5 % 45.4 %
The number of hospital admissions for Cl was
not calculated because of the short survival.
The number of hospital admissions (per patient
per year) for G2, primarily for septic
complications, usually nosocomial pneumonia,
ranged from 0 to 12, avg 4.4 -In conclusion, Cl pts had an exceedingly
poor prognosis. G2 pta had a fair prognosis,
but many required multiple hospital admissions
for pneumonia and sepsis. Effective treatment








FACTOR OF ANEMIA IN HEMODIALYSIS PATIENTS
(HP):A CONTROLLED TRIAL WITH RANITIOINE(RA).
D.Robert*,M.Voirol*, L.de Chambrier*,M.Jeanpretre*,
G.Guelpa*,T.Jalanti*(int.by Ph.Joeger). HOpital de Ia
Providence, Neuchêtel, Switzerland.
Study was undertaken in order to evaluate prevalence
and severity of GOL in HP requiring multiple blood
transfusions (BU) as well the effects of RAon these le-
sions and on the need for BU.
15 HP(11 women,4 men) requiring 4 or more BU for a-
nemia in a period of 4 months were studied.After 4
months of control,all patients were submitted to an eso-
gastroduodenoscopy(EGO). The lesions were scored.Biop-
sies were sampled for conventional microscopy(CM),
scanning electron microscopy(SEM).After EGD, patients
were randomized(double blind) receiving placebo(P) or
300mg RA.After 14 weeks of treatment,10 out of 15
HP underwent a second EGO as above.After 16 weeks
of treatment,biopsies were scored and compared, HP
were decoded. To measure the effect of RA,the number
of BU 16 weeks before and after first EGO were con-
sidered. Before randomization,number of BU,score of
EGO,of CM and of SEM were not different in both
groups.After 16 weeks,BU were significantly lower in
HP on RA than in HP on P(3.2t0.2 versus 6.lO.S p C
0.03).Lesions of the stomach were not influenced by RA.
Duodenal scores were significantly lower in HP on RA
than in HP on P(2.40.5 versus 0.81.3 p<0.01).CM sco-
res were not different in both groups.SEM showed a si-
gnificantly better mucus covering of duodenal cells in
HP on RA than in HP on P(1.7t0.2 versus 2.7+0.1 p .
0.01).
We conclude that a high prevalence of GOL could con-
tribute to severity of anemia.RA diminishes GDL preva-
lence and is associated with a reduced need for blood
transfusions.
PF0RMANCE OF HEMOFILTERS(F) AND DIALYZERS(D)
DURING SLOW HEMODIALYSIS. Martin Roberts, Sane
H. Zurayk,* Alex .3. Montez,* Virginia H.
Stephens,* Michael A. Trott,* Mark H. Barney,*
aod David B.N. Lee. VA Med. Ctr., Sepulveda, CA.
Continuous arteriovenoua heaodialysis
(CAVHD) evolved froa continuous arteriovenous
hemofiltration. Thus there is a tendency to use
F for CAVHD. The performance indiciea (Table) of
F and 0 were measured at a dialysate flow rate of
lL/hr, blood flow of iDOal/ain, and 0 ultra-
filtration using peritoneal dialysate with 1.5%
dextrose as the hemodislysate. The teat F or 0
was placed in series distal to the aaintenance 0
while the patient was on dialysis. Blood flow
resistance(Br) was high due to the patienta high
heaatocrit(49%), but equivalent for F and 0. The
range of ultrafiltration constent(EuF) peraits
customized selection eliminating the need for
replacement fluid. 0 gave a higher clearance
ratio (blood in/dialyaate out) for urea(U),
creatinine(Cr), and glucose(G) then F. Contrary
to present usage, D is recoirssended for C&VHD.






F2 39 12.2 0.73 0.52 0.49
Dl 37 3.6 0.96 0.68 0.82
02 36 6.9 0.94 0.59 0.74
D3 42 4.4 0.94 0.58 0.79
D4 34 2.9 0.84 0.72 0.78
Fl: Renal 11F250 02: Hospal 503
F2: Renal HF500 D3: Travenol CA9O
Dir Gambro 3N 04: Cordis Dow 13SSCE
REDUCED CLUTATION (GSH) CONCENTRATION IN RED BLOOD
CELLS (NBC) OF PATIENTS ON HEMODIALYSIS PROGRAM
(HDP). A POSSIBLE DEPENDENCE ON RICONPATTB%LITY.
M. Rodriguez—Puyol, 5M.R. Martos, S. Lasram,..5D.
Nodriguez—Puyol, *N. Nateaanz, I. Arribas, *M.L.
Diez—Marqués, *F.J. Lucio. (Tnt. by C. Cararselo).
Univ. of Alcalá de Henaree. Dept. of Phyaiol.
and Univeraity Hospital. Madrid. Spain.
Chronic hesodialysis with cuprophan (CU)
nembranea nay result in a suatained oxidant injury
to NBC,which have a lisited ability to syntheaize
ATP. Thia could be one of the factors reaponsible
for the decresaed half life of NBC in patients on
HOP. To test this hypothesis, we measure GSN con-
centration in NBC in 9 patients on regular HDP andin 6 controls, in basal conditions and after 60
em of incubation with an oxidant stimulus
(Xanthine plus xanthine oxidase, XXO). In addition
in 5 patients, we compared the changes in NBC GSH
throughout a dialysis procedure with CU and compa-
rable dialysis with PAN. Basal concentrations of
GSH were aimilsr in HDP patients and in controls
(HDP: 63.9±6.3 ag/lOOml NBC; C: 64.3±2.8 mg/lOOal
NBC). When NBC were incubated with flO, the
decrease in GSN concentration were significantly
higher in HOP patients (HOP: 68±4%. C: 74±4%;
p 0.01). Nochangea could be detected in GSH during
CU dialysis (Basal: 63.4±4.2 mg/lOOml NBC;
3 h: 63.7±3.5 ag/lOOml NBC). However, in the
dialysis with PAN, an slight but significant
increase of this concentration was observed
(Basal: 64±4.6 ag/bOaT NRC; 3 h: 72.3±6.8.mg/bOO
al NBC; p 0.06; 13% of increase with respect to
basal values, after 3 h of dialysis). Theeeresults
suggest that NBC on MOP patiens may have an
altered response to oxidant stress which could be
asellorated with more biocompatible membranes.
COCURRENT, COUNTERCURRENT AND BIDIRECTIONAL
DIALYSATE/BLOOD CONFIGURATIONS. RELEVANT
ADVANTAGES AND TECHNICAL PROBLEMS.
C.Ronco,S.Chiarmonte,(jntr.by Paul Kimmel)
Dept.of Nephrology, Vioenza, Italy.
Air bubbles in dielysate compartment and
bmckfiltration are the known inconvenients
of countercurrent configuration. We have
tested 18 hollow fiber dialyzers (1.2 m2
polisulf.) during 3 hr hemodiafiltration
carried out in Countercurrent (Ctr),in Co—
current (Co) and in Bidirectional (B) con—
figurations.In B configuration an additio-
nal port was added at half length of dia-
lysate compartment and used as dialysate
inlet(half cocurrent—half countercurrent).
Blood flow was 350 ml/min while two dialy—
sate flows were tested (500 and BOO). BUN
clearance was measured hourly and total
extraction in each session was obtained by
collecting the whole exhausted dialyeate.
Pressure profiles were measured as well at
blood and dialygate ports.
BUN Clearance(sl/min) Extraction (g)
Ctr Co I Ctr Co I
Qd=500 235 193 204 15.2 13.9 14.7
Qd=800 261 219 235 21.3 19.6 20.5
In conclusion dialysate flow is critical
both in quantitative terms and ae far as
configuration is concerned.The experimen
tal bidirectional configuration produces
only slight decreases in clearance and
extraction of solutes but, according with
the pressure profiles recorded reduces or
eliminates the risk of backfiltration.
Changes in Dialysate/plasma flow configu-
ration could be therefore proposed
HEMODYNARIC RESPONSE TO HIGH BLOOD FLOWS AND ULTRA
FILTRATION RDDELLING DURING SHORT DIALYSIS.
C.Ronco, R.Feriani, O.La Greca.(Intr.by J.P.Boach)
Dept.of Nephrology,St.Bortolo Hoap. Vicenza—Italy
The impact of high blood flows on vascular
stability and long ters effects are still contro-
versial. We have studied with noninvasive Doppler
technique the heeodynaaic response to different
blood flowa(30D—500al/sin)during sham dialysia(SD)
in 12 pts. SD was chosen to avoid any interference
caused by ultrafiltration. Mean arterial pressure,
Total Peripheral Reaiatance,Cardiac output and flea
rt rate didn't show significant changes fros base-
line values recorded during resting conditiona.Pas
sing fros resting conditions to SOOal/sin of blood
flow in SD the overall blood flow inside the fistu
la did not change aignificsntly,while the velocity
pattern shifted fros pulaetile to continuous. The
echocardiographic pattern(R—sode)reeained also un-
changed during SD. rn 8patients undergoing short
dialysis with blood flows of 500a1/ain for at lea—
at two years we were unable to detect significant
changes in the echocardiographic pattern and eio—
cardial function psrameters.Independently on the
technique used we could observe an exponential cor
relation between ultrafiltration rate and rate of
hypotension(for Qf> O.5a1/ain/Kg b.w.hypotenaion
rate waa>45% of the sessions) .Modelling UP rate be
low O.35al/ain/Rg the rate of hypotension was redu
ced to 7.5%. In concluaion,high blood flows are
not a negative factor per se while UF rate appears
to be critical for vascular stability.
IMPORTANCE OF HDLLGM FINER GEOMETRY IN C.A.V.R.
Claudio Ronco and G.La Greca (Intr.by J.P.Boach).
Dept. of Mephrology,St.aortolo Roap.Vicenza—Ttaly.
In vivo and in vitro teats were carried out to
compare a new polysulphon hollow fiber(inner diame
tar =2SDmicra) especially designed for CAVR, with
a standard fiber(2DOmicra) .Claaaic D-2G and 0—3D
devices equipped with the two types of fiber were
studied. Pressure profilea,resiatancea and filtra-
tion rates were compared. In vivo performances were
compared on 6 pta treated with the new and old f i-
ber subsequently. A theoretical decrease of 60 % in
resistance was calculated for the new fiber. In vi-
tro the blood flow at a given pressure was 39±4% hi
gher with the new fiber while filtration rates were
aimilar(12—lSml/min). This resulted ins lower fil-
tration fraction with the new geometry and less do
tting problems even with lower heparin administra-
tion. The % decrease in resistance measured was be-
tween 52 and 61 in agreement with the theoretical
calculation. This hydraulic behaviour was confirmed
in vivo. The new fiber showed an average 25% incre-
ase in filtration rates and an average 40% increase
of the blood flows. In an extracorporeal circulati-
on without pump and atrictly patient's pressure dri.
yen, the new fiber geometry results in higher blo-
od flows at a given pressure gradient, lower filtra
tion fractions end reduced risk of clotting due to
filtration pressure equilibrium. This also permits
the treatment of some cases without hepsrin. Final-
ly, higher blood flows result in higher wall shear
rates with advantages when CAVHD is performed.
SEVER YEARS EXPERIENCE MITR CAVN TN INFANTS
Claudio Ronco,G.La Greca (Tntr.by Paul Kimmel)
Dept. of Nephrology, Et.Bortolo N. ,Vicenza-Italy.
Starting January 1983 we have treated 15 pta.
aging 1-110 days with Acute Renal Failure due to
different causes (perinatal aaphyxia,renal hypoper—
fuaion,aepsis,postsurgery APP) . In all cases urine
output was less than 1 ml/Kg/hr. Continuous Arterio
Venous Nemofiltration (CAVH) was applied according
to the standard description. As arterial accesa,fe—
moral or brachial arteries, were used while the ju-
gular vein was used for venous return in the majo-
rity of patients. Umbilical veaaela were used once.
The AMICON MINIFILTER was utilized obtaining an sve
rage ultrafiltration rate of 1 ml/min (O.6—1.3m1/
mm). The blood flow varied from 19.4 to 35.0 ml!
mm . In all patients the treatment was well tole-
rated and treatment duration varied from 2 to 32
days. Heart rate end arterial pressure showed fair
ly stable values. Metabolic acidosis was well cor-
rected when present by using bicarbonate containing
replacement solutions. Blood Urea Nitrogen was mai-
ntained under adequate control except in four pati-
ents with severe catabolism where diffusion was ad-
ded to convection (CAVND) in order to remove larger
quantities of Urea Nitrogen. The recent introducti-
on of a new filter with larger surface area and hi-
gher UF capacities allows today for a complete con-
trol even of severe catabolic states with pure con-
vection. 9 patients died while 6 pta recovered re-
nal function. CAVN and CAVND appear to be a relia
ble treatment for the critically ill infantwithARF
EFFECT OF ULTRAFILTRATION ON PLASMA ANGININE
VASOPRESSIN (PAn) AND HEART RATE AUTONOMIC
RESPONSES. Rosansky, 5,3., Shade N., Medical
Service, WJBD VA Rospital end Dept. of Med., USC
School of Med. and Southwest Research Foundation,
San Antonio, TX. Chronic renal failure is
associated with autonomic dysfunction. Subjects
with autonomic dysfunction have: impaired heart
rate responses to upright posture and Valsalve
maneuver; fail to increase PAVP with upright
posture. We compared heart rate responses to
upright posture and Valsalva maneuver in 24
consecutive chronic dialysis patients. We also
examined PAVP responses to upright posture in 6
patients with normal autonomic function. Studies
were performed predialysis (at 2—3 kg above dry
body weight) and postdialysis (at dry body weight).




















In conclusion: Autonomic testing results and PAVP
responses to upright posture in dialysis patients
are strongly influenced by dialysis (intravascular
volume) status. Greater responses are seen
postdialysis. Standardization of these tests at
patient's postdislysis (dry) weight is encouraged.
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A PRACTICAL SOLUTION FOR AVOIDING ALKALOSIS
ASSOCIATED WITH CITRATE(C) AS AN ANTICOAGULANT
FOR HEMODIALYSIS(HD). Atul Roy,* Martin Roberts,
Sana II. Zurayk,* Alex J. Montez,* Virginia M.
Stephens,* Michael Trott,* Mark H. Barney,* and
David B.N. Lee. VA Med. Center, Sepulveda, CA.
Several authors have reported alkalosis
after using C as an anticoagulant for HO yet no
satisfactory means of avoiding alkalosis has been
suggested. The average amount of C recommended(extracorporeal level of 5aM) will metabolically
produce about 34OmEq of sodium bicarbonate
(assuming a C clearance of 105m1/min). However,
the interdialytic formation of protons is
100—200siEq. Thus alkalosis can be expected. To
avoid alkalosis the dialysate bicarbonate should
be adjusted to 2OmEq/L instead of the usual
concentration of 35mEq/L to enable the patient to
lose bicarbonate during ND whenever his level
rises above the dislysste level.
An ESRD patient who experienced severe
thrombocytopenia with heparin as the
anticoagulant was placed on ND using C. Up to
6mM C (blood level) was required to prevent
clotting of the access and/or dialyzer. Within
one week his bicarbonate level reached 32.7mEq/L
predialysis and 35.2 mEq/L post dialysis. The
bicarbonate level of the dialysate was reduced to
2OmEq/L by discarding 1 gallon out of a total of
2 1/2 gallons of the bicarbonate concentrate and
replacing it with 1 gallon containing 199g of
sodium chloride. The patient's bicarbonate level
dropped with each HO and after 4 ND reached
2OmEq/L predialysis and 26 mEq/L postdialysis
thereafter remaining at about this level.
CONTINUOUS ARTERIOVENOUS HEMOFILTRATION (CAVH)
AND CONTINUOUS ARTERIOVENOUS HEMODIAFILTRATION
(CAVHD) IN PATIENTS WITH MULTIPLE ORGAN FAILURE.
S.A.Sadjadi, R.M. Shah*, Department of Medicine,
VAMC, Wilkes-Barre, PA
CAVH and CAVHD are increasingly advocated for
treatment of acute renal failure (ARF). We
had 4 patients with liver cirrhosis (2), mil—
iary tuberculosis (1), and diabetic ketoaci—
dosis (1) who were treated with CAVH and CAVHD.
All patients were severely hypotensive, oh—
guric, azotemic and had multiple organ failure
and all died. The patient with DKA had an
arterial blood PH of 6.80 and was agressively
treated with fluid, insulin and sodium bicar-
bonate. One patient had DIC with renal and
hepatic infarcts and bowel perforation. He
was treated with CAVH for nine days. In each
case hyperkalemia and fluid overload were con-
trolled but in spite of change to CAVHD and
intravenous bicarbonate infusion, metabolic
acidosis could not be corrected. No access
related cc*iiphication was encountered. CAVH
filter life was 9,4,3 and 1.1/2 days.
CONCLUSIONS:
1) CAVH does not alter the course of end stage
liver cirrhosis
2) CAVH is unable to correct severe metabolic
acidosis
3) CAVH and CAVHD do not seem to be able to
influence the outcome of ARF in patients with
multiple organ failure.
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PRESCRIBED DIALYSIS IS ROUTINELY NOT DELIVERED
Iohn A. Sargent. Quantitative Medical Systems, Emeryville,
California.
We investigated the extent that prescribed dialysis is
carried out in the US.
Dialysis treatment (Rx) data (BUN, duration-T, urea
dearance-K) for 297 pta in 48 US units (US Study) was used
to calculate the urea kinetic modeling parameter, V (urea
distribution). V was also calculated for 5650 Rxs of 357 pta
in 5 representative units starting or continuing to kinetically
model pta monthly over the past 2 yrs. (LT Study). V was
estimated in pta from height, weight, and sex (Vtheo). If V
differed from Vtheo by 20% we condude that BUN drop
is inconsistent with expected Rx — "Non-Delivery" ("N-D")
of dialysis is present (Ic: KT decreased by> 20%).
Half the US Study units had> 35% of Rxs "N-D";
50+% of Rics were "N-D" in 44% of units. Reasons for
"N-D" could not be directly determined in US Study.
Common causes are: Rx delivery errors (K & T), access
problems, recirculation due to rapid blood flow, and
dialyzers out of performance specs.
LT Study showed the same % "N-D" Rxs in start-up
units as US Study (40%-50%). Long term (LI) "N-D" drops
to 10%-20'o. LT "N-D" occurs for same pts month-to-
month; drop in "N-D" from start-up to LT is due to more
deliberate delivery of Rx or the use of sophisticated dialysis
machines (Ic: accurate delivery of T & K); persistent
10%-20% "N-D" stems from either access or dotting
problems, many of which cannot be corrected.
Conclusions: We feel these data reflect US delivery of
Rx; many Rxs are "N-D" in many units; we suspect wide-
spread "N-D" of therapy exists, has an adverse effect on
dialysis adequacy In the US, and may contribute to increased
Pt morbidity & mortality.
THE HIGH INC IDENCE OF OBSTRUCTIVE ARTER IAL D ASE
IN HE5JOIALYSIS PATIENTS. K. Schaefer, L. Spors*,
J. Hagenenn', D. von Herrath5, S.G. ssry, Los
Angeles, ''Med. Abt. II, St. Joseph—Krankenhaus,
Bdumerplan 24, 1000 Berlin 42, ERG
Although there are few reports ccsment ing on
vascular changes in henodialysia patients (pts),
studies focusing on the incidence of occlusive
arterial disease (OAD) in this patient group are
rare. Therefore we decided to investigate all our
center pts (average age 67.5 years, 50 nules, 53
fwrnles) for the presence of CAD not only by
physical examination but also by Doppler
ultrasonography. In addition, a clinical history
aes ccnpiled focusing on risk factors, such as
diabetes mellitus, hypertension and nicotin abuse.
Furthermore, blood sarrplea were cbtained for
calcium, phosphorus, parathyroid hornnne, and
cholesterol. Pathological findings could be
detected in 90 pts (87.4 %). In 35 pta who had
diabetes mellitus, the incidence of OAO was 91.5
%, whereas in pts with hypertension, CAD ems
present 90.2 %. Pts with all the three risk
factors had an incidence of 94.4 %, whereas pta
with no risk factors (n = 17) suffered in 82.4 %
frcaiOAD. In conclusion: 1) Our data clearly show
that henodialysis pta have a high incidence of
OAD. 2) In presence of diabetes mellitus and/or
hypertension we found an OAD in mere than 90 % of
all pts. 3) However even in absence of any risk
factor an OAD could be detected in 82.4 % of the
pta, which is mjch higher than in any other
population group. 4) As the occurence of CAD did
not correlate with any of the investigated serum
parameters it is suggested that the urenlic state
per se might induce OAD. 5) OAD could be
considered therefore as a further carplication of
chronic urenlia and heroudialysis.
Abstracts 319
TRANSCRIPTIONAL ACTIVATION BUT NOT
SYNTHESIS OF INTERLEUKIN-1 AND TUMOR
NECROSIS FACTOR BY COMPLEMENT
ACTIVATION IN THE ABSENCE OF ENDOTOXIN.
H. Schindler, G. Lonnemann5, L.C. Miller,
S. Shaldon, K.-M. Koch* and CA. Dinarello' (intr. by
P. Kustin) Tufts University and New Engi. Med. Center,
Boston, MA;#University Hospital Nimes, France,
5Medizinische Hochschule Hannover, FRG.
Stimulation of interleukin-141 (IL-l) and tumor
necrosis factor (TNF) production was studied during in
vitro hemodialysis (HD) of whole blood using
cuprammonium (Cup) or polysulfone (PS) dialyzers. In the
absence of LPS in the dialysate compartment, circulation of
whole blood for 2 h through Cup or PS dialyzers was not
sufficient to induce production of IL-ill or TNF in peripheral
blood mononuclear cells (PBMC) during subsequent 24 h
culture. However, compared to freshly isolated cells, post-
HD PBMC were primed to produce more IL-ill and TNF
when subsequently stimulated with LPS. Despite the lack of
spontaneous monokine synthesis after HD, we observed
transcription of mRNA coding for IL-ill and TNF after 2 h
of HD with Cup. When compared to levels of mRNA induced
by 5 nglml LPS (100%), Cup induced 27±6% (n=6) whereas
PS did not induce detectable transcription of IL-ill In the
case of TNFmRNA, Cup induced 26±8% and PS 13±3%. In
further in vitro studies recombinant C5a induced mRNA for
IL-ill in PBMC without detectable IL-ifI protein synthesis.
We also used LPS-free particulate inulin to activate natural
complement factors in plasma and found the same pattern
of transcription, but no synthesis of IL-lfl during subsequent
24 h culture. We conclude that transcription of mRNA for
IL-ifI and TNF during HD is primarily caused by
complement activation by Cup, but that LPS or other factors
are required for translation of IL-i13 and TNF mRNA into
their respective proteins.
HEMODIALYSIS FISTULA STENOSIS: COMPARISON
OF METHODS OF DETECTION AND TREATMENT.
L Schwab. Glenn E. Newman*, and Ralph R. Bollinger5.
Duke Medical Center, Durham, N.C. 27710.
Venous stenosis is a common cause of fistula failure and
thrombosis. We evaluated 103 consecutive patients with
diagnostic venography in an effort to electively detect stenoses.
Indications for venography included elevated venous dialysis
pressure, fiswla thrombosis, and tistula recirculation >15%.
Sixty-one patients had 80 discrete stenoses. Stenoses occured at
the vein-fistula anastomosis 39 times (49%), in the central veins
21 times (26%), in proximal veins 19 times (24%), and at the
artery-vein anastomosis once (1%). Eighty-two percent were
treated with percutaneous transluminal angioplasty (PTA), and
18% with surgical revision. PTA corrected the stenosis in 92%
of the instances. Following VFA, the recurrence rate was higher
for proximal and central venous stenoses (34%) than for vein-
fistula stenoses (18%). Repeat PTA was successful in 90% of the
recurrences. There were no recurrences following surgical
revision, but the vascular access was extended further up the
involved arm. Surgical revision was not possible with central
lesions. Elevated venous dialysis pressure was 93% specific and
86% sensitive for detection of stenoses. Recireulation was highly
specific (85%) but insensitive, as proximal and central venous
stenoses were frequently not detected. Venography post-
thrombosis was least specific and sensitive.
We conclude: 1) Detection of elevated venous dialysis
pressures is the most sensitive and specific method of detecting
venous stenoses. 2) Approximately fifty percent of stenoses
occur at the vein-fistula anastomosis, and .50% at sites more
proximal in the venous circulation. 3) PTA has a higher
recurrence rate than surgical revision, but it can be performed
multiple times and preserves the existing flstula.
IN1,OURATE BLLX)D FLCW R1%TE (BFR) DURING EFFICIINI
HEMODIALYSIS (Ef f-HO) WITH HIGH NBIATIVE ARTERIAL
PRESSURE (Neg-Art-P)
D. F. Schmidt,* S. B. Eurtz, J. T. McCarthy. Mayo
Clinic and Mayo Foundation, Rochester, Minnesota.
To investigate the accuracy of actual BFR deli-
vered (BFR-a) with rapid Eff—HD, in vitro BFR stu-
dies using isotonic saline were performed. Blood
pumps and blood lines fran 3 different manufac-
turers were used. A new set of blood tubing was
used for each study. BFR-a was measured by timed
collections fran the in vitro circuit. Requested
BFR (BFR—r) Was Set on each respective blood pump.
Variables studied included Neg—Art—P
(—50,—250,—325 nssHg); BFR—r (200,350,500 ml/min);















































































<0.05, vs (—50) value; same time and BFR—r
a — P < 0.05, vs Start; same Neg—Art-P and BFR-r
At the higher BFR rates used in Eff—HD, BFR-ais much lower than BFR—r at high Nag—Art—P anddeclines with time. Awareness of this phenarssnonis important in order to prevent inadvertent
underdialysis at high BFR-r and high Neg-Art—P
during Eff-HD.
BFR-r n Neg-Art—P Start
EFFECT OF PRE—DIALYSIS VERAPAMIL (V) ON
BLOOD PRESSURE (BP) DURING HEMODIALYSIS
(HD). RA Sherman, P Casaie,* R Cody,*
M. Horton*. UMDNJ—Robert Wood Johnson
Medical School, New Brunswick, NJ.
Decreased left ventricular compliance
due to hypertrophy (LVH) or fibrosis may
contribute to hypotension during HD.
While calcium channel blockade may reduce
intro—dialytic hypotension in pts with
LVH and refractory pulmonary congestion,
it is unknown whether such an effect
might be seen in unselected lID pta.
V (40 ag) or placebo (P) was given 1 hr
before HD to 10 pts in a double—blind
crossover study. Two 2 week V periods
alternated with two 2 week P periods.
Pts received bicarbonate liD for either
3 hrs (7 pta, high—flux, Filtral) or
for 4 hrs (3 pts, TR 15.11 or CA 110).
LVH was present by ultrasound in 7 of 8
pts tested and by ECC in 1 of 2.
Verapaail Placebo
119 114














The number of episodes of symptomatic
hypotension per liD was 0.99 during V and
and 0.93 during P. Thus, a single pre—HD
dose of V has no effect on intra—dialytic
BP in an unselected liD population.
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HEPATITIS C VIRUS SEROLOGY IN HEMODIALYSIS
PATIENTS. Nicole R. Simon*, Anne-Marie Courouce*
and Henri E. Kiintziger. Centre Hospitalier
Pasteur—Vallery—Radot and Centre National de
Transfusion Sanguine, Paris, France.
This study investigates presumed non-A, non-B
hepatitis (NANBH) in hemodialysis (HO) patients
with the new serological test from Orthodiagnostic
Systems. Sequential sera (n=219) covering a mean
period of 6 years were tested blindly for antibody
(Ab) to hepatitis C virus (HCV) in 11 HO patients
with NANB, 1 acute and 6 chronic posttransfusion
hepatitis, 4 chronic hepatitis with no history of
transfusion. No antl—HCV Ab was detected in any of
the 53 sera tested over a 4 year mean period in 4
patients with chronic posttransfusion NANBH (36 Z).
The other patients were Ab positive : I) of 3
patients with chronic hepatitis and no history of
transfusion, 1 was already positive one month
prior to HD and the other 2 had sera available
which were positive, 12 and 18 months after hepa-
titis onset. ii) The 4 other patients seroconver—
ted after hepatitis start within an interval va-
rying from 15 days in the acute form and a mean
period of 3.5 months in the chronic ones. Three of
these last 4 patients had received blood transfu-
sion 3 weeks before hepatitis occurred. In all 7
patients, Ab appeared and persisted in all sequen-
tial sera, tested at least twice a year, from 1.5
to 10 years. In conclusion : an average of 2 out
of 3 NANBH (64 %) are positive for anti-HCV Ab
which persisted for at least 10 years. The incuba-
tion period of HCV could be about 3 weeks. Trans-
mission of HCV hepatitis was probably due to
transfusion (43 %), but also to possible dialysis
contamination and/or sporadic infection.
PATIENTS TOLERATE ULTRAFAST DIALYSIS
BETTER THAN SLOW.
R Skroder*, S H Jacobson*, L-E Lins*, C M Kjellstrand.
Dept Med. Karolinska Hospital and Institute, Stockholm,
Sweden.
One trend in hemodialysis (HD) treatment is to increase
clearance (K) and decrease dialysis-time (F). Controversy
exists in how fast an effective HI) can be performed without
causing acute harm to the patient.
We compared the incidence during and after bicarbonate-HI)
of 3 objective symptoms (hypotension, change in heart rate
and vomiting) and 7 subjective symptoms (headache, muscle-
cramps, nausea, chestpain, backache, dyspnoea and
pruritus). Symptoms were registered in 12 patients who
underwent altogether 167 HD on Cuprophan (CU),
Hemophan (HE) or Polyamid (P0) membranes. Dialysis
speed (K/V) was varied five fold by using a blood-flow of
200-400 mI/mm and a membrane area of 1.2-2 in2.
There were no correlations between between K/V or KT/V
and symptoms during or after HD. Patients expressed more
symptoms during and after 4 h HD compared to 2 h HD
(p<O.05 and p<O.Ol), independent of K/V and KT/V. There
were less subjective symptoms during and after HD at high
blood-flow (400 mllmin) compared to HD at 200 mI/mm(p<O.05 and p'O.Ol). There were no differences in
subjective or objective symptoms in patients dialyzed on a
large membrane area (2m2) vs patients on a smaller area
(l.2m2) nor between HD on CU, HE or P0.
In conclusion, short ultrafast dialysis is associated with no
more acute symptoms and with much less subjective
symptoms, when compared to long regular and slow dialysis,
irrespective of the type of membrane and membrane area.
TURNOVER OF '311-B2-MICROGLOBULIN (62m) IN
CHRONIC HEMODIALYSIS (ND) PATIENTSLC ', J Floege', A Rartsch', E Spindler', KM KOCh',S Shaldon'
(intr. by C Olbricht). (3ambro AB, Sweden; Depts Nephrology, Univ.
Hosp. Hannover, FRG and Nimes, France; Akzo, PRO.
Renal retention of 132m in HD patients is associated a 82m-
derived amyloidosis. It remains speculative whether an
increase of 132m synthesis in HD patients may further augment
the accumulation of 132m. The plasma kinetics of 53l1-82m were
therefore examined after i.v. injection into anuric HD-patients
using 132m.impermeable Cuprophan-membranes (n 6) or
l32m permeable polysulfon (PS) membranes (n = 5). TCA-
precipitable plasma radioactivity was followed during 4 days,
m which Cuprophan HD was performed, 5 healthy persons
not on HD served as controls. Kinetic modeling of the plasma
curves showed that the data fitted a two-pool model,
consisting of a rapid 2-4 h distribution phase, followed by a
curve declining more slowly (described by the plasma
clearance Cip). Apparent synthetic rates (mg/week) were
calculated as: Css (mg/i) x Cip (ml/min) x 10.08 (where Css =
132m steady state plasma concentration). In the case of PS-HD








These findings suggest that neither the presence of uremia
nor the choice of the HD membrane have a significant impact
on the weekly 82m generation rate. The degree of
accumulation of I32m in HD patients seems rather to depend
on the loss of renal excretory function.
VISUAL EVOKED POTENTIAL (VEP) RECORDING
ON HEMO AND PERITONEAL DIALYSIS PATIENTS.
R.L. StOrCh.S(2), S. Storch (I), W. T. Pordy (1), R.
London (1), R. Feingold. Dept of Nephrology (I), VEP
lab, Dept of Opthalmology (2), Mt Sinai Sch. Med. NY,
NY 10029.
VEP is a reliable method of detecting central and
peripheral nerve abnormalities. Uremic patients show
both peripheral and central abnormalties in VEP. As
patients undergoing chronic peritoneal dialysis (PD)
are thought to have less neuropathy than those
undergoing chronic hemodialysis (HO), we examined
whether there are any differences in VEP between PD and
HD patients, VEP responses were recorded in 33 patients
(1 loHD, I l+PD,l l'Ctrl) who were age and sex matched
with V.A. > 20/30 and without hypertensive retinopathy
> KWI. Using transient pattern reversal stimuli (2.3
c/d, 1.5 H , 45% contrast, 18 deg visual field), both
latencies an amplitudes of Nb, P100 and Nl45 were
measured; the slope of Nl45 was calculated.HD patients
revealed a significant decrease in the amplitude of the
P100 wave (p< 0.05), with no difference in latency as
compared with controls. However, PD patients showed
significant delay in the latency of P100 wave (p<
0.05), with no change in amplitude as compared to
control. The N70 wave was normal in both groups as
compared to controls, implying a dissociation in
latency between N70 and P100 in PD patients only.
Moreover, the PD patients showed delay in latency and
decrease in slope of the Nl45 wave. No correlations
were found between the VEP results and serum Aluminum,
N-PTH and duration of dialysis in any patient group.
Conclusion: both HD and Pt) patients show abnormalities
in VEP pattern which were specific to each treatment
group. These results suggest that the form of dialysis
modifies the neurological dysfunction induced by
uremia.
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ENHANCED PLATELET FUNCTION AND COAGULABILITY
DURING TREATMENT WITH RECOMBINANT ERYThROPOIETIN
(rEPO) IN PATIENTS UNDERGOING HEMODIALYSIS.
S. Tomura, K. Tachibana, Y. Nakamura, Y. Chida,
F. Marumo
Department of Internal Medicine, Nakano General
Hospital, and Tokyo Medical and Dental Univer-
sity, Tokyo, Japan
It has been suggested that rEPO, an effective
agent for the treatment of the anemia of renal
failure, may predispose to thrombotic events.
We investigated whether rEPO enhances platelet
function and coagulability in patients undergoing
chronic hemodialysis. Thirty—one patients (mean
age 47 years) were treated with intraveous rEPOfor more than 16 weeks. Before and at 4, 8 and 16
weeks after starting rEPO administration, we de-
termined larger size platelet counts (L—Plat) by
automated blood—cell analysis, platelet sensitiv-
ity to ADP—aggregation (ADP—Ag) (T. Sano, et al.,
Thromb. Heamos. 37:329, 1977), plasma F—
thronoboglobulin (F—TG) and platelet factor 4 (PF—
4) by RIA, and a2plasmin inhibitor—plasmin com-
plexes (c±2PIC) and cross—liked fibrin degradation
products (XL—FDP) by ETA. The results (mean±SE)
are shown below.
1.—Pill *01—Ag 6—TO P1—4 0,11/ 0.—FOP
10'/.1 ) (*11.1) (o/1) (44/01) (011*1)
0 4.46 13.2 408 13.0 0.77 221
1.9 20.66 36
4 490** 13.9* 113 15.6 7.89 341*
20.31 6 3.7 51
8—16 4.9$** 13.8* 130** 31.6" 100* 021
0.2 9 6.9 42
01<0.05. *p< 0.01, 000par.4 1,00. pre—rEPO level,
The results suggest that rEPO induces the
enhancement of platelet function and coagulation
activity by increasing the production of larger
platelets having greater function.
CHANGES IN PLASMA BRAIN NATRIURETIC PEPTIDE (BNP)
DURING HEMODIALYSIS (HD). K. Totsune,* T.
Mouri,* IC. Takahashi,* M. Ohneda,* M. Sone,* 0.
Murakami,* T. Saito* and K. Yoshinaga.* (intr.
by E. Kusano) 2nd Dept. of mt. Med., Tohoku
Univ. Sch. of Med., Sendal, Japan.
BNP is a novel diuretic peptide isolated from
porcine brain. BNP exhibits similar pharmacolog-ical properties to atrial natriuretic peptide(AMP) and exists mainly in atrium, identical to
AMP. It is widely accepted that plasma AMP
levels generally decrease during RD and the major
factor of the reduction is a volume contraction
of body fluids. However, the hemodynamic behav-
ior of BNP during lID is unknown. This study was
undertaken to examine the change in plasma BNP
levels during HD. Plasma BNP levels were mea-
sured by a radioimmunoassay (RIA) using antiporcine BNP antiserum. The antibody had no
cross—reactivities to human ANP. The detail of
the RIA will be described elsewhere. BNP levels
in plasma of MD patients (pts) were 7.2±3.0
fmol/ml (mean*SD, n'o31) before HO, being signif i—
cantly higher than those of normal subjects (4.9*
1.1 fmol/ml, n=12, p<O.O2). After RD in associa-
tion with 2.5*1.0 kg decrease in body weight,
plasma BNP levels increased in 21 of 31 liD pts
and decreased in 10 pta (7.4*1.8 fmol/ml, p>O.l,
paired t—test). In contrast, ANP levels measuredin 11 of the 31 Pta at the same time decreased
from 67±40 fmol/ml to 32*16 fmol/ml (n—li,
p<O.0O5). These data indicate that BNP differs
from ANP in hemodynamics during ND despite of its
functional, structural and distributional siai—
larities to AMP, suggesting that the releasing
mechanism of BNP may be different from that of
AMP.
IMPROVED sYsTml FOR CONTINUOUS VENO-VENOUS HENODIALYSIS
(CVVHD) IN INTENSIVE CARE UNITS (lCD).
R. Uldall, 5. Francoeur, P. Blake, C. Cronin,
L.McLeod, M.Besley, Y.Sang, E.Hall, Division of Nephrology,
Toronto Western Hospital, Toronto, Canada
The aim was to develop a system of slow continuous
extracorporeal blood purification, applicable to all
critically ill, unstable (CLU) patients (pts) with
complicated acute renal failure (CARP), which could be
easily learned and monitored by lCD nurses. The method
employs a double-lumen central vein catheter, a ROSPAL blood
systems module (BSM 2.2), an AN 69 flat plate dialyser,
constant heparin infusion, and hemodialysis with a batch of
bicarbonate dialysate. With a blood flow rate of 100-150
al/sin and dialysate flow of ZL/hr there is over 90%
equilibration of dialysate and plasma urea. The unique
feature is a closed system of dialysate delivery in which
fresh and spent dialysate are kept separate in a 30L sealed
container by a flexible plastic liner. Controlled fluid
removal, regulated by a separate, adjustable, ultrafiltrate
(u.F.) pump is the only function requiring the periodic
attention of the ICU nurse. Over 1 year 18 CIII pts (in whom
peritoneal dialysis was impossible) received CVVHD for 1-13
days. Of these 17 were ventilated, 8 comatose, 15
hypotensive on inotropes, 14 had impaired cardiac function,
and 10 had coagulopathies. All patients tolerated the CVVHD
and 9 pts survived. In 3 cases CVVHD was temporarily
discontinued because of heparin-induced bleeding. There
were no other treatment related complications. Mean
clearances for urea and creatinine were 29 and 26 mls/min
respectively. We conclude that this method of CVVI4D is
applicable to all CIU pta with CARP regardless of
heinodynamic state or extent of peripheral vascular disease.
The method can be taught to and applied safely by lCD
nurses.
RISE OF PLASMA HRYTHROPOIETIN (Epo) IN UREMIC
PATIENTS (pts) AFTER PARATHYROIDECTOMY (PTx).
Pablo Urefla*. Johanna Zingraff*, Alexandre Losekann,
Kai-Uwe Eckardt*, Jean-B. Roullet*, Claude Dubost*,
Tilman DrUekeT, and Armin Kurtz. Dept Nephrol & U90,
Hop Necker, Serv Chir, Hop St Louis, Paris, France;
Physiol Inst Univ Zurich, Switzerland (intr. by David A
McCarron, Nephrol Dept, OHSU, Portland, Or).
Hyperparathyroidism (HPTH) may be associated with
anemia, and PFx may improve or even heal it. The precise
link between the two conditions is still matter of
discussion. The purpose of the present study was to
investigate possible effects of PTx on plasma
immunoreactive (i) EPO. Twelve chronic dialysis pta
underwent PTx for severe secondary HPTH (group I).
Plasma iEPO levels rose from 18.7 5.2 before VFx to 22.9
5.1 and 473 249 mU/mL (mean SEM, P < 0.003) at day
7 and 14 after PTx, respectively. In 5 pts with iEPO> 100
mU/mL, full bioactivity of the plasma hormone was
shown using polycythemic mouse assay. Mean Hb values
were comparable before and after PTx 9.2 0.7 vs. 9.7 0.4
and 9.2 0.5 g/dL, respectively, and no change in
reticulocyte count was apparent. In 5 pts plasma iEPO
could be measured again 18-24 months after PTx and were
comparable to those before PTx 21.8 6.0 vs 13. 0 3.3
mU/mL. Since all group I patients had received vitamin D
treatment after PTx, we studied an additional group of 14
chronic dialysis pts (group II) who received either calcitriol
(1 pg/day, n=7) or placebo (n'7) during 14 days. The pts on
calcitriol, but not those on placebo, had a significant
decrease of plasma iEPO: 18.6 4.9 vs 16.0 4.2 mU/mi (P
< 0.03). In conclusion, PTx leads to a striking increase of
plasma iRPO in uremic patients. Marked changes of
plasma PI'H as well as of extra or intracellular [Ca) and [P1
after PTx could all be responsible. The post-FFx increase in
plasma calcitriol does not appear to play a role.
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APNE OF IN VIVO P2WIOXIN 1?NSFER
DIMXSTE 10 BLD 'flWJGI LARE K*E DIALYERS.
E.Van Haecke*, R. Vanholder*, S.Rin3oir*,
Nethro1 rpt, Univ Hasp (bent, Belgium (Intr. by
R.Hakim).The extent of ethotoxin transfer through large
pore dialyzers has been studied in vitro bet not
in vivo. In the present study, dialysate and in
vivo serum endotoxin levels were evaluated
before and after heisDdialysis treatment with
large pore polysul*ione dialyzers (PS 600) in
oceparison to PS 400 and cuprcian (QJ) In the
ease patients (n=l0). Endotoxin levels were
measured by a chroerigenic Limilus Ameebocyte
I,jsate assay (Coatest Indotoxin, Fabi
Diagnostica). Bicarbonate dialysate containing
1.99+0.42 PU/nil enfotoxin on the average (range
1.22 to 2.5 PU/al) was used. The source of the
endotoxin was a deliberate contamination of
dialysate with Pseudax)nas at a contamination of
l0-l0 CPU/nil. No significant differences in
dialysate endotoxin were found between the
treabmet episodes with the 3 different
dialyzers. No significant changes in serum
ezxlotoxln levels, pre- vs post-dialysis were
found for PS 600 (fran 0.027±0.019 to 0.03+0.036
PXJ/ml), PS 400 (fittu 0.031±0.021 to 0.025±0.034
PU/in].) and CU (fran 0.037±0.019 to 0.050±0.042
PU/al) (p>0.05 each time). There was no
correlation between the dialysate and the post-
treatment serum enfotoxin levels, for the
dialyzers under study. Our data are consistent
with the absence of in vivo transfer of
Pseaxinas produced endotoxin fran dialysate to
blood during treatment with small and large pore
size dialyzers.
METAR)LIC DYSFUNCIIceI OF PHAG1TPS IN 01R)NIC
UREMIA AND HEM)DIAIXSIS (HD). R. Valtholder*, R.M.
Haklsn, M. Waterloos*, N. Van tandsoboot, S.
Ringoir, Nerol Opt, Univ. Hosp. ient, Belgium
and Vanderbilt Univ., Nashville, ¶1W.
Thagocyte dysfunction plays a role in the
iurne deficiency of ursatia. In this study,
piagocytic l4 production fran l—1-4C-glucose
was measured after challenge with latex (L),
zynmaan (Z) or staith aureus (5), as an index of
activity of the metabolic response. Patients with
serum creatinine (SCreat) <2.0 xrg/dL, (C, r50),
SCrea <6nq/dL and >6nq/dL (n=33 for both), and on
HD (n=50), were evaluated.
Poagocyte 140)-pruduction(DP/lO3oefls) Mean±S14
C SCrea<6 SCrea>6 ND
L 154±7 135±15 81±13* 78±58*
Z 339±15 351±20 204±39* 172±13*
S 262± 7 — — 124±16*
*p<0.0l vs C.
A longiinal study of patients starting HO,
revealed a nadir in activity after 3-4 weeks (-
85% vs C), that was only present in patients on
cellulosic dialyzere. An additional intra-HD
decrease caurs during lID with cellulosic
dialyzers with a nadir at 15 min. after
initiation. (L fran 71±11 to 10+4; Z fran 151±22
to 82±11; S fran 124±16 to 17±5 DWlO3 cells;
p<o. 005), and was absent with non-cellulosic
nrI,rane dialyzers. We conclude that pkagocyte
metabolic dysfunction in chronic renal failure is
related to both urenia and am inairane effects.
The alteration in relation to lID is specific for
oellulosic d.ialyzers. These findings could
elain the poor inaunologic defense and the high
incidence of infection in uremic especially
hemxtialyzed patients.
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F28ThNCPNPPIP OF RICOCPTIC R)NCfI WRfl3
flThR)t0IEPIN (ER)) 11Et1NEPlT OF HEM)DThIYZPU
pATmns. N.Vevs*, R.Vatholder*, S.Ringoir*,Nerol Opt, Univ Hosp, (ient, Belgium (lntr. by
R. Hakim).
The effect of ER) on erythrocytes, lynocytes,
and platelets has been studied, bet no data are
available on ptiagocytic function during ER)
activity, the rise of 14y production fran 1-
14C-glucose, after challenge with latex or zyac-
san was measured on pre-dialysis sasples In 24
stabilized hsmxlialysis patients, in a double-
blind,1 placebo controlled study. Before treat-
ment 'x production rise after challenge wasdepressed to 66% (latex) and 48% (zyia3san) vs
healthy controls (p<0. 01). A significant is-proveaient was observed after 2 nths of ER)
treatment and reached a maxinun after 4 ininths
(latex:fran 113±16 to 185±18, p<0.Ol; zyiassan
fran 226±34 to 46+63 Drl.V103 Shag, mean±S524,p<0. 01 vs pre-treatment). Placebo treatment
induced no changes in p*iagocytic function. The
changes were nore pronounced In patients with the
nt profound functional suppression at the start
of the study, and paralleled the rise in Iwanato-
ocrit, with saas delay. A significant cor-
relation between hnaiatocrit and the rise of 0)2
production after stimulation was observed (n=52,
latex: and zynmsan: r+0.56, p<0.OOl). No
such correlation was found with serum ferritin
levels. Addition of latex and zysmean to packed
erythrocytes alone had rio Influence on the glyco-
lytic pathway. In conclusion, this study shows
an enhanoaasnt of depressed pagocyte glycolytic
activity, in response to challenge with latex or
zynnJsan, during correction of anemia in hnaio-
dialyzed ER) treated patients.
SHORTENING OF THE BLEEDING TIME BY
HEMODIALYSIS DOES NOT CORRELATE WITH AN
INCREASE IN THE HIGH MOLECULAR WEIGHT
VON WILLEB RAND FACTOR(HMW vWF).
Vosburah, David B. Bernard, Mark J. Weinstein.*
Boston Univ. School of Med., Boston, MA.
In patients with chronic renal failure, correction of an
elevated bleeding time with DDAVP correlates with an
increase in the von Willebrand factor antigen(vWF:Ag)
and the appearence of HMW vWF. To determine if
the correction of bleeding time(BT) post-dialysis in
patients with renal failure also correlates with an
increase in plasma levels of HMW vWF, eight patients
were studied before and one hour after dialysis. 3 of 8
patients had normal BT before dialysis, and 4 of 5
patients with elevated BT improved after dialysis.
Compared to normal pooled plasma (NPP), the
VWF:Ag was elevated pre (2.1 9±0.8(SD), p=0.003).
and post (2.83±0.63, p=0.001), with a significant
Increase between pre and post(p=0.01). vWF
multimers were separated on SDS agarose gels,
overlaid with 125l-anti-vWF, and quantified by
densitometry of auto-radiographs. HMW vWF are
multimers with mol wt greater than those at the optical
density maximum of vWF auto-radiographs of NPP.
The level of HMW vWF in normals was 0.93±0.12.
Despite the increase in vWF:Ag, there was no
difference between pre (0.79t0.18,n=8) and
post(0.71 ,n=8) levels of HMW vWF, and bothgroups were significantly less than NPP. A
normalization of HMW vWF would be expected with
the release of vWF:Ag from storage sites. Failure of
this to happen suggests rapid removal of HMW vWF
by proteolysis or binding of HMW vWF to platelets or
the subendothelium.
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SLEEP APNEA SYNDROME IN END STAGE RENAL DISEASE
PATIENTS ON CHRONIC HEMODIALYSIS. Hand K. Wadhwa,
Wallance Mendelson, Harly Greenberg, and Edward
Bergof sky, SIJNY, Stony Brook, New York.
High prevalence of sleep apnea syndrome has
been reported in patients with chronic renal
failure (AN J Med. 86:308, 1989). The possible
effects of chronic hemodialysis (HD) on the mag-
nitude and severity of sleep apnea has not been
clarified. The present study was undertaken to
understand this relationship by comparing sub-
jective and objective measures of sleep during
'on' and 'off' nights of HD treatments. 11 ESRD
patients, 8 males and 3 females with age ranged
from 45—61 years, on conventional HD with HCO3
bath, were studied. Polysomnography was performed
during 'on' and 'off' nights of HD treatments.
Blood pH was significantly higher during 'on'
nights (7.44 0.04) than on 'off' nights (7.39
0.04) (p<O.Ol). No significant changes in
p02 and pCO2 were observed. Eight (73%) patients
had significant sleep apnea. Total no. of dis-
ordered breathing events (TDBE) increased in 4/8
and decreased in 3/8 patients during 'on' nights.
Mean TDBE during 'on' and 'off' nights were 132
and 138 respectively. The percent time comprised
of obstructive apnea was 65 14 during 'on' and
43 t 13 during 'off' nights (p<O.O5). Degree of
02 desaturation during either night did not dif-
fer. Predialysis creatinine significantly corre-
lated with the mean duration of DBE on 'off'
nights (yO.9, p(O.Ol). This study further con-
firms that the association between ESRD and sleep
apnea syndrome remained highly significant. These
data suggest that sleep apnea syndrome may not be
acutely altered by conventional HD.
EFFECT OF LOVASTATIN ON THE LIPOPROTEIN SY-
STEM OF HYPERLIPIDEMIC HEMODIALYSIS PATIENTS.
Christoph Wanner, Heinrich Wieland, Peter Schollmeyer, and
Walter H. HOn (intr. by Thomas F. LUscher). Univ. of Frei-
burg, Dept. of Medicine, Div. of Nephrology and Clinical
Chemistry, Freiburg, FRG.
Hemodialysis patients exhibit an increased risk for car-
diovascular disease. In association with the prevalence of hy-
pertension lipid abnormalities are one of the main causes of
accelerated atherosclerosis in these patients.
Therefore, we investiated the effect of lovastatin (20mg
month, 40mg 2' + 3' month) on lipid metabolism in 18
selected hemodialysis patients (serum cholesterol > 260 and
hypertriglyceridemia) during a 3 months trial. The VLDL
were isolated by ultracentnifugation. The LDL concentration
was determined by the difference between lipid concentration
in VLDL-free serum and the HDL—fraction after preci-
pitation of LDL.
Lovastatin reduced serum total cholesterol (280.3 9.4 vs
213.0 6.7 mg/dl) and LDL-C (161.9 10.7 vs 112.1 7.9
mg/dl) significantly. HDL-C (44.6 2.6 vs 44.3 1.6 mg/dl)
and apo-As (136.2 5.0 vs 135.3 3.7 mg/dl) and
consequently the apo-Ai/HDL-C ratio were unchanged. Total
serum apo-B level decreased from 100.4 5.1 to 78.5 3.5
mg/dl. The apo-B ratio to LDL-C increased from 0.58 0.03
to 0.75 0.05 during treatment. There was minimal influence
on serum triglyceride (329.6 35.6 vs 311.5 49.9 mg/dl),
VLDL-TG (234.0 35.1 vs 218.1 46.7 mg/dl) and LDL-
TO (59.1 3.7 vs 52.3 3.9 mg/dl). The ratio of TG/C in
LDL increased significantly (0.38 0.02 vs 0.51 0.06).
Our results demonstrate a decrease of apo—B with an ad-
ditional increase in the ratio of apo—B in LDL—cholesterol
under lovastatin therapy. Therefore, lovastatin mainly induces
the formation of LDL particles poor in cholesterol, whereas
triglyceride rich particles are not influenced. The data do not
support the hypothesis of a remnant clearance by the apo-
B/E-receptor in hemodialysis patients.
CITRATE ANTICOAGULATION FOR CONTINUOUS ABTERIO-
VENOUS HEMODIALYSIS (CAVED). David M. Ward andRavindra L. Mehta. Department of Medicine,University of California, San Diego.
CAVHD is increasingly utilized to treat acute
renal failure (AR?) in Critically ill patients.Anticoagulation is usually achieved with heparinbut has been associated with increased risk ofbleeding. We have utilized 4% trisodium Citratefor anticoagulation in 11 of 18 patients treated
with CAVED using a HOSPAL AN69 S membrane, from
12/88 to 7/89. Three patients were changed to
citrate CAVHD (CIT-CAVHD) after complications with
heparin CAVHD (HEP-CAVHD) because of critical
heparin induced thrombocytopenia in two cases and
life threatening bleeding in one case. The eight
other CIT-CAVHDs were in patients with serious
active bleeding or high risk of bleeding. Citrate
infusion at 3-7% of blood flow rate (BFR), or
heparin 5-10 U/kg was administered pre-filter to
maintain post-filter activated clotting times of
200-300 seconds. CIT-CAVHD required calcium
replacement post-filter as Cad2, and ionized
calcium and citrate levels were monitored.
Dialysate administered at 16.7 mi/mm in allpatients was 2.5% peritoneal dialysate for EEL'-
CAVHD and a specially formulated isotonic fluid
for CIT-CAVED. Pre-filter replacement was used
in all patients and ultrafiltration rates were
maintained from 6-12 ml/min. BFR ranged from 40-
180 al/mm depending upon vascular access. BUN!
creatinine clearances ranged from 18-28 ml/min and
the duration of filter patency was similar in both
groups. 33.3% of HEP-CAVHD but no CIT-CAVED
patients had active bleeding. No significant
hypocalcemia or citrate toxicity occurred in CIT-
CAVED, but four patients transiently required HC1
infusion for metabolic alkalosis related to
citrate metabolism. Citrate anticoagulated CAVED
is a viable alternative to conventional HEP-CAVED
and is advantageous in seriously ill ARF patients
who are at higher risk for bleeding.
AQUEOUS EXTRACTS OF HOLLOW FIBER DIALYZERS DO NOT
PRIME THE HEUTROPHIL (P1(N) OXIDATIVE BURST.
Richard A. Ward and E. Ann Hagan* Department of
Medicine, University of Louisville, Louisville,
Kentucky.
The oxidative burst of PMN from hemodialysia
patients has been shown to be primed before each
dialysis session. Some unrinsed dialyzers with
cellulose membranes contain extractable material
(LAL—RM) which is reactive in certain Limulus
amebocyte lysate tests, although it is not
pyrogenic. We hypothesized that LAL—RM may enter
the circulation and be responsible for priming
PlaN in the inter—dialytic period. LAL—RE was
prepared by extracting dialyzers with sterile,
pyrogen—free water. An initial 1 L rinse over 30
mm was used to remove glycerol from the
dialyzer. The dialyzer was then rinsed with a
second liter of water over 6 — 8 hrs. Extracted
material in the second rinse was concentrated by
lyophilization. HPLC and neutral sugar assays
showed the extracts to consist, in part, of high
molecular weight carbohydrates. Endotoxin
contamination of the extracts was less than 30
pg/mg. Extracts were incubated with whole blood
at 37c for 60 rain. Lipopolysaccharide (LPS) was
used as a positive control. PMN oxidative burst
was assessed by using flow cytometry to measure
H202 production after phagocytosis of
Staphylococcus aureus. The extracts caused no
increase in either basal or stimulated H202
production relative to blank controls up to a
concentration of 1 mg/al. In contrast, 100 ng/ml
LPS maximally primed PlaN oxidative burst. From
our results, we conclude that LAL—Rit does not
cause the priming of the oxidative burst seen in
PMN prior to a dialysis treatment.
324 Abstracts
VARIATIONS OF INTACT PTH(int.PTH)LEVELS DURING HE—
MODLALYSIS(HD):EFFECTS OF DIALYSATE CALCIUM(Ca).
R.Wens,P.Bergmann,M.Dratwa,F.Coilart(intr.by C.C.
Tisher) .Brugmann Hospitai,Brussels,Belgium.
The use of large doses of CaCO3 as phosphate—
binder to reduce the risk of aluminium overload ne-
cessitates lowering dialysate Ca concentration to
avoid hypercalcemia.We studied the respective ef-
fects of iow(L:2.7 mEq/L)and high(H:3.5 mgq/L)dia—
lysate Ca on the serum levels of int.PTH determined
by immuno—radiometric assay(norisal<55 pg/mi) .Total
Ca(t.Ca),ionisecl Ca(iCa)and int.PTH were measured
pre(A),post(B)and 20 minutes post—HD(C)in 13 pa-
tients dialyzed for 3 hours with a dialysate,either
H or L,containing 33 mEq/L of bicarbonate.
t .Ca(mg/dl) iCa(mg/dl) mt .PTH(pg/ml)
11T L L H L
XT9.2.2 9.5i.l 4.03±.13 4.17±.12 591±78 636±93
* * * *
B IO.5±.2 9.5±.l 5.37±.05 4.70±.07 222±36 588±87
* * **
C Io.l±.l 9.4±.fl5.16±.o7 4.70±.08 324±54 537±67
Means±SEM;*p<.00i,*p<.01(A vs B and B vs C)
As shown,after HD with Low Ca,there is no change
in t.Ca nor in int.PTH,despite a 13% increase in
iCa.These parameters did not change significantly
20 min.afcer HD.With High Ca,there was a 33% in-
crease in 1CA,sufficient to induce a decrease in
int.PTH levels by 62%,although these changes were
not correlated.Twenty min.after ND however,there
was a rebound elevation of PTH to 55% of its pre—HO
value,although iCa had decreased by 4% only.Thus,HD
with High Ca produces a transient suppression of
PTH release,which does not occur with the newly
proposed Low Ca.The possible long—term consequences
of these acute variations of int.PTH with High Ca,
either beneficial or not,as well as those of their
absence with Low Ca remain to be determined.
OPTIMIZATION OF HIGH-EFFICIENCY DIALYSIS BY
DETECTION AND CORRECTION OF VASCULAR ACCESS
DYSFUNCTION. D. Windus, J. Audrain*, R. Vanderson5, M.
Jendrisak5, D. Picus*, J. Delmez. Departments of Medicine,
Radiology and Surgery, Washington University School of
Medicine, St. Louis, Mo.
Successful high.efficiency hemodialysis is dependent on
dialyzer function, blood and dialysate flow rates, and an
adequate vascular access. Recirculation of blood during the
hemodialysis procedure will occur if the vascular access has
insufficient flow rates thus reducing effective urea clearance.
We performed recirculation studies in 104 patients on high-
efficiency hemodialysis. Fistulograms were done on 23 out of
26 patients with greater than 0.15 fractional recirculation at
400 mI/mm blood flow. Correctable stenoses were found in
83% (19) and treated in 18. Angioplasty (12) or surgical
revision (6) resulted in a fall in recirculation values from 0.32
.04 to 0.12
.02 (p = 0.001). The fractional reduction of
urea clearance due to recirculation (llstrup, Trans ASAIO
31:164, 1985) fell from 0.20 0,03 to 0.08 0.02 (p = 0.001)
and the effective urea clearance of the dialysis treatment rose
by 18% from 194 7 mI/mm to 224 6 mI/mm (p = 0.001).
There was no correlation between venous pressure (VP) and
recirculation fraction (r2 = 0.04) although VP changed
significantly comparing the Values before and after access
repair (208 10 vs 181 7 mmHg, p = 0.017). VP in 20 of
the patients in our dialysis unit with recirculation of <0.10
was 201 mmHg (p = NS vs patients with increased
recirculation). We conclude that a) significant reductions of
fistula flow rates as determined by increased recirculation
occurs in the absence of other abnormalities in access
function such as increased VP and thrombosis; and b)
correction of access abnormalities detected by increased
recirculation improves the quality of the dialysis procedure by
increasing effective clearance. Recirculation studies are
helpful tools for the assessment of access adequacy in
patients undergoing high.efficiency, prescription dialysis.
TRENDS IN SURVIVAL IN HEMODIALYSIS VERSUS CAPD
PATIENTS (1980 TO 1986). Robert A. Wolfe , Friedrich K. Port,
Kenneth E. Guire , Nathan W. Levin, and C. William Ferguson *.
Michigan Kidney Registry, Univ. of Michigan, Ann Arbor, MI and
Beth Isreal Med. Ctr., New York, NY
Comparisons of outcomes by dialytic modality are difficult
because non-random assignment of patients to treatment modali-
ties results in different case mix and because treatment modality
often changes, especially during the early course of treatment. To
evaluate the relative risk (KR) of dying by treatment and year of
initial treatment, we used a Cox survival regression model to adjust
for age, race, sex, and diagnosis. Treatment modality on day 120
of ESRD was classified as center hemodialysia (CII) or CAPD. All
new patients registered at the Michigan Kidney Registry between
1/1/80 and 12/31/86 were included in the study. Patients were fol-
lowed from day 120 of ESRD until death, censoring at transplant or
12/31/87. Separate analyses were performed for young (20 to 60)
and old patients (over 60 years). There was no significant differ-
ence overall in mortality between CH and CAPD. Analysis in the
younger group showed the KR increased by 0.3% per year among
all dialysis patients (p < 0.05). Analysis by treatment showed that
the KR increased by (1.5% per year for CR (p < 0.05)but decreased
by 0.1% per year for all CAPD patients (ns). Analysis by cause of
ESRD showed a decrease in KR for diabetic CAPD patients and an
increase for diabetic CII patients (p < 0.05 each). Further, CAPD
mortality rates increased significantly among the glomerulonephri-
tis (GN) and other' diagnostic groups (p < 0.05). The trends were
similar for both the young and old cohorts but did not achieve sta-
tistical significance for the older group. The increase in KR among
diabetic CR and decrease among diabetic CAPD patients could be
due to an assignment of high risk diabetic patients to CAPD in
early years with a subsequent shift in assignment of such patients
to Cli. The increasing mortality in CII for all diagnoses and for
CAPD among GN and 'other' may be due to acceptance of patients
with more severe romorbidity.
THE EFFECTS OF VITAMIN Ofi ON SERUM LIPIDS IN
MAINTENANCE HEMOOIALYSIS PATIENTS. M. Wolfson,
and C.J. Strong*, Portland VAMC and OHSU,
Portland, Oregon.
Maintenance hemodialysis (MH) patients become
vitamin 86 (6) deficient if they do not
receive supplemental 86. Since 86 is
necessary for normal cholesterol metabolism and
MH patients often demonstrate abnormal lipid
profiles, we evaluated the effects of B6
supplementation in MH patients who had not
received B6 for 3 months.
Five MH patients were not given supplemental
06 for 3 months and were then begun on 10mg
06 daily for 3 months. Patients consumed
their usual diets throughout the study, which
included approximately 2mg/day 86.
The EGOT index, a measure of 86 status,
increased from l.6+0.4S0 at the start of the
study to 3.7±0,9 (indicating Ofi deficiency)
when 86 was withheld for 3 months (p<O.OOl).
After 10mg/day 85 for 3 months, the EGOT index
fell to 1.0+0.9 (p<O.OOl).
Lipid profiles are shown in the Table:
06 Deficient lomqx3 Months
Total
Cholesterol





These data suggest that B6 supplementation
lowers triglycerides and increases HOL
cholesterol in MH patients. 06 may improve











CINED DIALYSIS AND PLASIPHEHESIS (PP) FOR THRI8-
BOEIC TM *IBOY'BUPENIC PURPURA (PEP) Melvin Yudis,
M.D., Robert A. Sirota, M.D., Harold Stein, M.D.,
Edward R. Snipes, M.D., Department of Medicine,
?bington Merial Hospital, Abington, PA 19001.'
We have recently ween a 57 year old fmnale
present with gastrointestinal bleeding, thrcnibo-
cytopenia, intense huslytic anmnia and CNS sync>-
tails. Hypertension and renal failure rapidly dev-
eloped. The DX of PEP was made and the patient
started on steroids, PP, and fresh frozen plamna(FFP) infusions. After 3 weeks of a]imst daily (PP)
her LDH started to drop, platelets rose and hens—
dialysis (l) could be discontinued. The ccmbined
approach of PP,HD, and FFP in PEP is sssphasized.
Our patient was admitted an upper respiratory
infection and hnatochezia. Platelets ware
117,000, BUN 17, creatinine 1.1 and Hgb normal.
During the next 3 days, her BUN and creatinine
rose to 58 and 3.6 respectively with platelets
dropping to 23,000. Steroids were begun IV. Azo—
teaiia worsened. Three days later MD was initiated.
After 2 weeks, renal function started to improve.
PP was required for 3 weeks until the platelets
started to rise, 1DM and bilirubin fell.
The above described case of TIP required ag-
gressive therapy with IV Glucocorticoids. PP, MD,
and FFP. The use of steroids in this setting can
be justified by an effect on an antoantibody that
mediates increased production of von-Willenbrand
nultEsers. Intensive PP may rossDve abnoni>al von-
Willenbrand nultirners and platelet agglutinating
factors. Dialytic therapy was needed to reduce the
azotauia and volume overload. Hence the severe
case of PEP with renal failure requires prailpt and
vigorous therapy with glucocorticoids, PP, FFP,
and MD.
DIALYTIC HYP(YEENSION (DH) CAN CAUSE ANTERIOR SPINAL
ARPERY SYND1Y)MS WITh PARAPLB3IA, M. Yudis, R. Sir-
ota, H. Stein, E. Snipes, Deparivent of Medicine,
?bington MmlDrial Hospital, Abington, PA 19001.
DH is one of the camnest canplications that
occurs in patients on hsesdialysis (MD). Although
this hypotension can frequently precipitate ang-
ina,asscciation with occlusion in the territory of
of the anterior spinal artery has not been des-
cribed. We have recently seen a 71 year old man
with FSBD on maintenance MD for many years develop
DII of 1-2 minute duration. He became unresponsive
which was easily treated with saline replacenlent.
Wnen he became fully awake, he was paraplegic.
J.D. was diabetic who had had a bilateral below
the knee amputation as a child related to trauma.
He had severe vascular disease including coronary
heart disease, !fl, s/p CABG and carotid endarter-
ectany. DII developed with systolic drop 90 to 40
which responded to saline replacement. He noted
inability to nove his lower extrssnity stumps as
well as loss of pain and tanperature sensation. It
was felt that this represented an anterior spinal
artery occlusion. Because of this inability to re-
cover fran his neurologic syirptans, the patientbecame dralized and withdrew fran dialysis.
This patient s transient hypotension resulted in
an anterior spinal artery occlusion with devastat-
ing neurologic synlptczns. General supportive meas-
ures and an intensive program of physical therapy
is generally indicated. Mere important is that OH
should be avoided in the patient with advanced
vascular disease and diabetes. The patient's ad-
vanced vascular problssns probably predisposed him
to the anterior spinal artery syndrome.
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CUPROPHANE MEMBRANE (CU) RESULTS IN INCREASED
i3,MICROGLOBULIN (B,M) PRODUCFION BY PERIPHERAL
BLOOD MONONUCLEAT&CELLS (PBMC) IN HEMODIALYSIS
(HD) PATIENTS. P. Zaoui , W. Stone, R.M. Hakim, Nephrology
Department, Vanderbilt and VA Medical Centers, Nashville, TN.
The role of complement activation by CU on the production of
132M is controversial In order to study this association independent
of the effects of hemoconcentration and membrane adsorption, we
compared the rate of in-vitro production and cellular expression of
BM by PBMC isolated from chronic HD patients in a prospective
cross-over study.
Eight patients on chronic HD were dialyzed with new CU for 6
dialysis sessions and then switched to a non-complement activating
membrane, polymethylmethacrylate (PMMA) for another 6 dialysis
sessions. Samples were drawn on the first and last day of each
experimental period, both pre- and post-HD. PBMC were isolated by
the Boywn method and the cells cultured for 4 days in RPM! 1640.
Cells from normal donors were used as controls (CTRL). i2M
production was measured in the supernatant (RIA, Abbott) and
cellular expression of 11.M and lILA assessed by cytotluorometry.
The results are shown below: (Mean (M) SEM)
CU PMMA
Dayl Dayl2 Dayl Dayl2
Pre/Post Pre/Post Pre/Post Fre/Post
132m production M 163 129/151 137/192 133/127 117/130
(nn/ml/4d) SEM 22 11/9 14/23 7/6 9/11
% B2m unstained M 1.9 6.1/7.6 13.4/16.9 13.1/12.8 7.9/3.9
cells SEM 0.2 1.8/2.5 2.7/3.4 3.2/2.6 3.0/1.7
The results were analyzed by ANOVA, to account for the effects
of membranes, duration and interactive factors. There was a
significantly higher production of 82m during the CU than during the
PMMA period (p 0.011) and this enhanced production was greater
after 2 weeks of CU (p 0.046) than at the beginning of the period.
This increased production during CU was also associated with an
increase in the number of cells that have lost their 132m cellular
expression (p 0.003). Simultaneous staining for 132m and HLA
also demonstrated a loss of lILA markings on the same cells.
We conclude that CU leads to increased production of i32m and
loss of 82m cellular expression. PMMA leads to return of the process
to baseline.
PROLONGED SURVIVAL IN AIDS WITH gND—STAGE R8I4AL
DISEASE. AC Zara*, GM Berlyne, RH Barth.
Brooklyn VAMC and SUNY, Brooklyn, NY.
Survival on hemodialysis (HD) in patients withAIDS and chronic renal failure (CRF) is said
rarely to exceed 2 months. We report our experi-
ence with 5 consecutive patients (pts) with AIDS
and CRF during the period 1986-89. Four had used
intravenous drugs and one was homosexual. All
tested positive for HIV antibody by Western Blot.
The diagnosis of AIDS was established by the 1987
CDC case definition criteria. Four had opportun-
istic infections (oral/esophageal candidiasis(3), pneumocystis carinii pneumonia (PCP; 2),
herpes simplex esophagitis, extrapulmonary TB],
one had HIV encephalopathy, and one had HIV
wasting syndrome. All were dialyzed 3 times/wk in
an isolation area using cellulose or AN—69 hollow
fiber dialyzers. None was treated with AZT.
Outcome was as follows, where preAIHS HD is time
on HD prior to the diagnosis of AIDS, and survival
is counted from the definitive diagnosis of AIDS
while on lID:
Pt Nephropathy gg preAIDS HD Survival Outcome
1 AIDS 57 0 moe 2 moe Death
2 Heroin 32 4 mos 5 mos Death
3 Heroin 37 72 moe 7 moe Lost
4 Heroin 40 5 mos 8 mos Alive
5 Heroin 41 96 moe 42 mos Alive
Median survival was 7 moe. One pt has survived
3.5 yrs since his first episode of PCP, continuing
or> outpatient HD. We conclude that the develop-
ment of CRF in the setting of AIDS does not imply
a universally dismal prognosis and that prolonged
survival on RD is possible.
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EARLY DIAGNOSIS OF PERITONEAL SCLEROSIS: THE USE
OF ABDOMINAL ECHOGRAPHY.
Giorgio Bazzato* and Agostino Fracasso.
Div. of Nephrology and Dialysis, Umberto I Hospi-
tal, Venice—Mestre, Italy.
The Encapsulating Peritoneal Sclerosis (sEp) is
considered the worst complication of PD. On the
other hand when this syndrome becomes evident, any
therapeutic approach must be considered palliati—
yes. Since 1987, in order to achieve an as possible
early diagnosis of SE!', our PD patients underwent,
at least once a year, to an abdominal Echo with
particular reference to the peritoneal membrane
status. On the basis of our data we selected 3 ata
gee: stage 1: with few hyperechogenic superficial
lines of fibrosis; stage 2: with many superficial
and deep lines and stage 3: numerous hyperechogenic
and thik lines, expression of SEP.
By analyzing 115 ECHO of our pta population in
relation to the number of peritonitis and time of
treatment, we observed that after 2 ys of PD witho
ut peritonitis more than 80% of the patients rea-
ched the stage 1. After 4 ys, only 10—15% showed
the stage 2, while, patients with recurrent perito
nitis could reach in few months the stage 2. In our
casistic in only one patient with SEP we saw a sta
ge 3.
A reduction of PM depurative capacity in presen
ce of a stage 2 peritoneal Echography, must be con
sidered as an index of severe peritoneal sclerosis
at risk of SEP.
LOW INFECTION RATES IN CHILDREN cAPD/NPD/CCPD.
Judith Bernardini*,Beth Piraino,Shermine Dabbagh,
Demetrius Ellis. Univ. of Pgh., Pittsburgh, PA.
Between October 1984 and May 1989, 29 children
with ESRD were managed at Children's Hospital of
Pittsburgh with CAPD/NPD/CCPD. The mean age was
9.5 yrs (0.5 to 16.8 yrs), 7 were < 5 yrs old.
Catheter infections (CI) occurred in 52% of
pts; peritonitis (P) in 49%. P and CI rates:
jp Cum.mo. Mean mo. P/Yr Cl/Yr
CAPD 9 165 18 1.38 1.45
NPD/CCPD 20 287 14 0.58 0.75
Organisms causing CI were S. aureus (16/38, 42%),
S. aureus with Gm neg (4/38, 11%), P. aeruginosa
(3/38, 8%), Serratia (4/38, 11%), S. aureus with
yeast (1/38. 3%), other Gm pos (2/38, 5%),
sterile (1/38, 2%), no culture (7/38, 21%).
Organisms causing P were Cm neg (13/33 40%),
S. aureus (7/33, 21%), S. epidermidis (3/33 9%),
Strep sp. (4/33, 12%), Enterococcus (2/33, 6%)
fungus (1/33, 3%), sterile (3/33, 9%). A single
surgeon placed 43 catheters with a 1 yr catheter
survival of 85%. Catheter loss was due to Gm neg
(4/43, 9%) and Gm pos (2/43, 5%) organisms and
mechanical problems (3/43, 6%). There were no
deaths on dialysis. Only 1 child transferred to
MD, for a 1 year technique survival of 100%.
We conclude that children can be managed with
low infection and catheter loss rates on CAPD/
NPD/CCPD until transplantation. We speculate
these excellent results are due to (1) a single
experienced surgeon and (2) close follow—up.
DOES THE UREA KINETIC MODEL PREDICT CLINICAL OUT-
COME (CO) IN CAPD? P.G.Blake, K.Sombolos, .1.
Weisagarten, M.Chu, R.Pemberton, D.G.Oreopoulog,
Toronto Western Hospital and University of Toronto.
The correlation of KT/V and protein intake (P1)
with CO in haemodialysis pta is well known but has
not clearly been shown in CAPD. Dialysis index (DI)
an extrapolation of KT/V to CAPD (Teehan et al
Pent Dial Bull 1985;5:152), and protein catabolic
rate (PCR) were measured in 76 stable CAPD pta on
210 occasions at intervals 6 mths. DI was cal-
culated for target BUN 25 mmol/L and P1 1.1 g/kg/
day. PCR was calculated from 24 hr urine and
dialysate urea and protein levels, estimated amino
acid and non urea nitrogen losses and normalised
for weight (PCRN). These values were compared
during subsequent 6 mth periods with a wide range
of biochemical indices and CO's includinghospital—
iaatioo, stopping CAPO, peritonitis, transfusion
nerve conduction and subjective estimates of fat.
gue, pruritus and insomnia. DI correlated nega-
tively with biochemical indices of dialysis — BUN
(p .01), creatinine (pd .0001), potassium (p4.)
and phosphate (p < .001) and positively with bicar-
bonate (pc .05). PCRN correlated positively with
BUN (p<.OO1) and DI (p.c.0001) and negatively with
weight (p .0001). Neither correlated with CO's or
with Hb, alk phoa or PT!! levels. CO in the pta
with good dialysis and nutrition (31 studies with
DI,1.4 and PCRNl.15) was no better than in
those with poor dialysis and nutrition (33 studies
with DI and PCRN both<.85),
We conclude that DI correlates with biochemical
indices of adequacy of dialysis and with PCRN but
neither DI nor PCRN correlate with CO. The urea
kinetic model does not predict clinical outcome
in CAPD.
COMPARATIVE STUDY OF INTRAPERITONEAL AND
SUBCUTANEOUS ADMINISTRATION OF RECOMBINANT—HUMAN
ERYTHROPOIETIN (r—HuEPO) IN PATIENTS TREATED WITH
CONTINUOUS AMBULATORY PERITONEAL DIALYSIS (CAPD).
Peter J.W. Coppens*, Leon A.M. Frenken5,Dirk G.
Struijk5, Roland G.W.L. Tiggeler5, Raymond T. Kre—
diet5, Robert A.P. Koene (intr. by Cecil H. Cogginsl
Depts. of Nephrology, Univ. Hosp., Nijmegen, and
Acad. Med. Center, Amsterdam, the Netherlands.
The absorbed effective dose of r—HuEPD is
limited to 20% after subcutaneous (SC) and to only
10% after intraperitoneal (IP) administration when
compared to IV. To study the therapeutic effective-
ness of this treatment aodalltiea, patients on CAPD
injected r—EJuEPO (100 Units/kg) SC (nr8) or in
their dialysis bag (n1O), 3 times a week. With IP
r—HuEPO the dialysis volume was 1 liter and the
glucose concentration was 1.5%. The dwell times
were 10 to 12 hours during the night. The results
are shown in the table (means (SD) are given; Ht
hematocrit).
I!' r—HuEPO SC r—HuEPO
Ht(%) Dose(U/kg) n Ht(%) Dose(U/kg) nWeek
0 19 (1) 101 (!) 10 22 (1) 100 (2) 8
23 (6) 101 (1) 10 32 (6) 88 (35) 8
9 28 (6) 100 (10) 10 35 (5) 88 (68) 8
13 30 (7) 9!! (17) 10 38 (3) 62 (111) 6
21 32 (6) 8!! (5!!) 10 37 C!!) 3!! (38) 6
In the IP group the rate of increase in Mt was
significantly lower and the maintenance dome was
larger. Four episodes of peritonitis occurred in
the IP group and none in the SC group. The
incidence of hypertension was the same in both
groups. It is concluded that both SC and IF
administration of r—HuEPO can be used in CAPD
patients. SC r—HuEPO might persit lower dosages.
TWO DISTINCT BACTERIAL POPULATION IN PERITONITIS
ASSOCIATED WITH CONTINUOUS AMBULATORY PERITONEAL
DIALYSIS (CAPO>. M.E.Dasgupta*, K.Kowalewska-
GrochOwska* ,K.B .Bettcher* ,R.A. Ulan* ,D .L.J .Tyrrell*,
& J.W.Costerton*. Universities of Alberta and
Calgary, Canada. (Intr. by Dr. K.Solez).
Biofilm bacteria (SB) have been implicated
in CAPD peritonitis. Routine culture of peritoneal
dialysis (PD> effluents detect planktonic bacteria
and not BB. We have described a culture method to
isolate SB from PD effluents by using a Modified
Robbins device (MRD> (Axn.J.Neph. 8:118,1988). To
determine the prevalence of planktonic and SB in
CAPD peritonitis, we examined 25 effluents from
22 CAPO patients having clinical peritonitis. Each
effluent was examined by routine microbiologic
culture for planktonic bacteria and by MMD tech-
nique for SB. Of the 25 effluents, 6 were
culture negative by routine culture but all 6 were
positive for BB by MED culture. These 6 effluents
were from 6 different patients with recurrent
peritonitis and were on antibiotic treatment. S.
epidermidis were detected in 4, S.aureus in 1 and
S.viridans in 1 by MMD culture. The remaining 19
samples grew identical organisms by both routine
and MMD culture. However antibiotic sensitivities
done in these identical cultures showed higher
minimal inhibitory concentrations (MICa) in 14 of
19 cultures by MRD. Based on these data, we
conclude that PD effluents in CAPD peritonitis
contain two distinct populations of bacteria:
planktonic and SB, of which SB have higher anti-
biotic resistance and are more prevalent in PD
effluents from CAPO patients with recurrent
peritonitis.
THE EFFECT OF PROLONGED DWELL TIME ON PERITONEAL
MACROPHAGE (PMO) FUNCTION. C.W.H. de Fijter*, J.
van der Meulen*, H.A. Verbrugh*, P.L. Oe*, J.
Verhoef* and A.J.M. Donker* (intr. by L.W.
Statius van Eps). Department of Medicine, Free
University Hospital, Amsterdam, The Netherlands.
Preliminary results of our ongoing prospec—
tive randomized study comparing CAPD—Y with CCPD
reveal a significant lover peritonitis incidence
among CCPD—treated patients (1.2 versus 0.6
episodes/patient year, p < 0.01; n 28, 207
patient months). To Investigate whether the long
diurnal dwell time inherent to CCPD might
contribute to the lower peritonitis rate, we
studied the effect of dwell time (4 versus 15 h)
on P110 function and effluent opsonic activity
(OA) in 8 CAPD and 8 CCPD patients of comparable
age and treatment duration.
In both patient groups P110 phagocytic capa-
city Increased significantly with dwell time
(39.7 3.25 vs 57.7 4.25 1 in CAPD, and 39.8
3.94 vs 71.8 3.281 in CCPD; p < 0.01) as
did peak chemiluminescence response (31.6 4.85
vs 76.6 7.23 x 1O cpm in CAPD, and 12.1
3.93 vs 108.9 21.20 x lOcpm in CCPD, p <
0.01) and OA (40.8 7.60 vs 72.6 5.77 1 in
CCPD, and 38.5 6.21 vs 69.5 5.88 1 in CCPD,
p < 0.01). No significant difference was found
in either variable between CAPD— and CCPD-pa-
tients when dwell times were equal.
In conclusion, prolonged dwell time provides
a better host immune defense. Since In CCPD a
long diurnal dwell time period (14—16 h) always
preceeds (dis)connection procedures, this might
contribute to the lower peritonitis incidence In
CCPD-treated patients.
HIPPURAN—I--13l (F(P—I—131) AND 99mTc—DTPA PERITONE—
AL TRANSPORT: A NEW RADIOISOTOPIC PROCEDURE FOR Pt
RITONEAL EFFICACY ASSESSMENT.
A. Fracasso, M. Sicolo5, and 0. Bazzato*.
Div. Nephrology Iisberto I Hospital Mestre—Italy.
For the evaluation of the PM efficacy many tech
nique like 0/P equilibrium and peritoneal clearan-
ces of urea and creatinine have been corrently
used. Our group designed a new method for studying
peritoneal function by using 2 radioisotopes: HP—I
—131 (MW 300 0) and 99mTc—DTPA (MW 380 0). These
compounds routinarly used for renal function measu
resent are entirely excreted by the kidney. Thus
in the uremic pts they are mostly extracted by PM
like low dimension molecules. 11 uremic pta 9d'and
2 on PD with mean RRF of 2.8 ml/min, entered the
study. They were at the same time i.p. infused with
2L of lactate dialysis solution and ev with 0.4
MBq/Kg BW of HP—I—131 or 2 MBq/Kg BW of 99mTc-DTPA.
The equilibration courvem of urea, creatinine, HP
and Ic are reported in fig. Theyrs trends are sirni
lar and, by comparing in function of time the pen
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RIFPPIN TREATMENT OF PERITONEAL CATHETER
ASSOCIATED BIOFILM (S. EPIDERMIDIS)
INFECTION. R.F. Gacrnon*, G. Obst* and
G.K. Richards* (intr. by P.J. Somerville).
Montreal General Hoap., Montreal, Canada.
Our previous in vitro studies have
shown that rifampin exerts outstanding
antimicrobial activity against
S. epidermidis biofilma. We investigated
whether rifampin is equally effective in
an animal model. A custom-made Silastic
catheter covered with a standardized
S. epidermidis biofilm was implanted in
the peritoneal cavity of adult mice. One
week after implantation, groups of 5 mice
received daily i.p. injections (15 mg/kg)
of either rifampin (R), vancomycin (V),
R and V, or no antibiotic. At sacrifice
one week later, microbiological
evaluation was conducted and inflammatory
response was assessed by the number of
peritoneal (P) and circulating (C)
leucocytes (L) and polymorphs (PMN).
Median values are shown below.
Treatment: None B±MBacteria + — +(3/5) —
P/L, xlO /ml 3]. 393 401 410
P/PMN, % 3 30 32 31
C/L, xlO6/ml 10.5 12.9 10.5 8.1
C/PMN, % 8 30 9 19
These observations establish the
superiority of rifampin in the treatment
of infection associated with medical
devices. They indicate that effective
therapy induces an intense inflammatory







PROSPECTIVE ASSESSMENT OF ALUMINUM RETENTION IF)
DIALYZED PATIENTS GIVEN CALCIUM CAREONATE OR
ALUMINUM HYDROXIDE. ) Goodman,JW Coburn, J
Folay*, & IS Salusky. Depts of Peds & Med. UCLA
Sch Med & VA2Cs, Sepulveda & West LA, LA, CA.
Calcium carbonate (CaCO3) is the preferred
phosphate-binding agent in pts with renal failure
due to the risk of enteral aluminum (Al) loading,
but continued use of Al hydroxide (Al(OH)3) is
often necessary to control hyperphosphatemia.
Since the magnitude of Al loading from short-term
therapy with Al(OH)3 has not been assessed, a
prospective trial was done in 17 pts, age 16 6
( SD) yrs, without Al-related bone disease
undergoing CAPD/CCPD; pts were randomly assigned
to receive CaCO3 (n—lO) or Al(OH)3 (n—7), 28 50
mg/kg/day. All pts were given oral calcitriol,
and none received citric acid/citrate solutions,
Al retention was assessed by serial plasma Al
levels (pAl), deferoxamine (DFO) infusion tests,
and bone Al measurements before and after 15 3
mos of therapy. Basal pAl was 20 12 ug/L
before CaCO3 therapy, and values did not change
during study. In contrast, basal pAl was 22 10
ug/L and increased to 57 35 ug/L, p<O.Ol,
during Al(OH)3 therapy. Increases in pAl after
DFO did not differ before treatment, but values
were greater at the end of study in those given
Al(OH)3, 204 155 vs 30 23 ug/L, p<O.O5. Bone
surface stainable Al (SSA) was initially absent
in 9/10 pta given CaCO3 and in 7/7 given Al(OH)3;
SSA was negative in all pts at followup, and bone
Al levels did not change in either group. There
is evidence of Al retention in tissues after only
15 mos of Al(OH)3 therapy; short-term therapy
with Al(OH)3, even at recommended doses, should
be avoided in pts with renal failure.
IMPROVED CAPI) F4BBIDITY OVEN. HC11E HEMODIALYSIS
CHilD). J. R. Gregoire*, S. B. Kurtz, A.
Erickson*, V. Wong', and J. Jaeger*. Mayo
Artificial Kidney Center, Rochester, Minnesota.
In 1984, we reported that fran Jan. 1979
through Dec. 1983, morbidity reflected by
hospital days/pt/yr was 2x greater for CAPD pta
when c.rznpared to Hill) pta. CAPD pta spent 9.9
days/pt/yr in hospital as ccznpared to 4.7 days/pt/yr in hospital for END pta. Four of the 9.7
days for CAPO pta ware access related.
Fran Jan. 1984 through Dec. 1988, there has
been a steady improwasent in this morbidity
statistic in G½P!) pta and a wersening in Hill) pta
for both nonaccess and access related
hospitalizations as seen in the following table:
d/pt/yr '84 '85 '86 '87 '88
Nonacoess
HD 3.3 1.4 2.2 4.5 6.9
CAPD 7.0 6.7 10.4 5.3 4.5
Access
ill) 2.6 2.3 0.9 3.1 6.5
CAPD 14.1 9.5 9.3 6.6 1.8
Reasons for this are 1) diminished deaand for
either HHD or CAPD leading to stabilization by
natural selection of both populations, 2) aging
populations and aging vascular accesses requiring
more hospitalization, and 3) improved C.D
sechanical technique with fewer infection related
hospitalizations.
This data shows the importance of infection
control in CAPD pts and the important role access
plays in overall morbidity. This data suggests
that the problan of technique survival seen with
CA.PD nay also improve.
METHICILLIN—RESISTANT STAPHYLOCOCCAL INFECTIONS
(MRSI) IN A PERITONEAL DIALYSIS POGRAI4. JL
Hofley, B. Piraino, J. Bernardini , JR Johii?ton.
University of Pittsburgh, Pittsburgh, PA
All infections occurring in our CAPD program
over the past 5 years were reviewed to assess the
impact of MRSI. Fifteen MRSI were Identified in
13 patients. Twelve episodes of coagulase nega-
tive MRS peritonitis (MRSP) and 3 coagulase pos-
itive MRS catheter Infections (MRSCI) occurred.
The percentage of MRSCI remained between 0—4%/yr.
The percentage of MRSP, however, increased de-
spite a constant percentage of coag — P (tab),e).Year #Pts # Coag — P/——% # MRSP——%
1984 136 24/89 —— 27% 2 —— 8.3%
1985 132 16/74 —— 22% 1 —— 6.3%
1986 117 17/72 -— 24% 0 —— 0 %
1987 109 13/58 —— 22% 5 —— 39 %
98 110 19/67 —— 28% 4 —— 21 %X' = 10.8, p<0.005, 1987—88 vs 1984—86
Sixteen of the 89 (18%) coag — P occurred within
3 mos of catheter insertion. Thirty—six percent
(32/89) of catheters were lost within 3 sos of an
episode of coag — P. There was no difference
between MRSP and other coag — P for either. Mul-
tiple episodes of coag — P occurred in 4/11 pts
with MRSP and 10/54 pts with other coag — P (NS).
We conclude that MRSP is increasing in our CAPO
program. Coag — P continues to cause a signifi-
cant % of P. frequently recurs, and is associated
with subsequent catheter loss. Vancomycin should
be the antibiotic of choice for treating perito-
nitis, especially in programs with a high or in-
creasing percentage of MRSP.
INFLAMMATION AND FIBROSIS INDUCED BY INTRAPERI—
TONEAL CHLORHEXIDINE (CHL) ADMINISTRATION RESULTS
IN CHANGES IN PERITONEAL TRANSPORT OF SOLUTES IN
RATS. C.C. Huntenburg*, C.A. Dinarello*, and S. K.
Webster. Baxter Healthcare Corp.. Round Lake IL.
Infection, inflammation, and fibrosis may
reduce the ability of the peritoneal membrane to
clear solutes and remove fluid In patients on
peritoneal dialysis. These studies evaluated the
effect of Inflammation and fibrosis Induced by IP
administration of CHL on peritoneal histopathology
and transport in rats.
CHL (0.1 mg/kg) was administered IP to rats
daily for 14 days. 0, 4, and 8 weeks following
Injections rats were nephrectomlzed and eighteen
hours later they were evaluated for peritoneal
transport rates, leukocytes, and histopathology.
The results are shown as dialysate to plasma ratios
(DIP) of solutes 15 mm after Infusion of dialysate
Into the peritoneum.
Time Following CHL Injections
Untreated 0 4 8 weeks
The Increase In peritoneal transport rate
('pD/P) following CHL correlated with Inflamma-
tion: an Increase in lymphocytes, edema and cell
Infiltration Into the peritoneal membrane, while
the subsequent decrease in transport correlated
with fibrosis as determined by histology. These
results help to explain loss of ultrafiltration and
clearance In patients with recurrent peritonitis.
UREA 0.64±0.02 0.90±0.03 0.71±0.05




DIABETICS ON CAPD/CCPD (PD) HAVE AN INCREASED
INCIDENCE OF CATHETER INFECTIONS (CI). JR
Johnston, B Piraino, J Bernardini* and .illolley.
Univ of Pgh Sch. Med., Renal—Elec. Div., Pgh, PA.
We evaluated the incidence of peritonitis (P)
and CI (Exit—Site + Tunnel Infection) in non—
diabetic (ND) and diabetic (D) patients on PD.
Patient (pt) records over the past 10 y (D=164
pt y and 140=404.5 pt y) were evaluated for the
presence of P and CI, time to first CI, type of
infecting organism, time on PD, patient sex and
race.
Group P CI Mean Time
(Episodes (Episodes on PD
per pt y) per pt y) (mo)
0 0.99 1.54 15.0
(n=131) *
ND 0.95 0.97 19.2
(n=253)
(p < 0.05 ND v D, unpaired T)
D have a greater incidence of CI than ND
despite a significantly shorter period of time on
PD. Time to first CI was not different between D
and ND (life—table analysis). Incidence of P was
not different between 0 and ND. Incidence of
Staph Aureus CI was the same between groups (D=29%
and ND=26%) as was the incidence of multiple
organism CI (0=26% and ND=28%) and gram negative
CI (0=12% and ND=9%). 0 did not differ from ND
in terms of sex or race.
We conclude that diabetics on PD are at
increased risk for catheter infection but not
peritonitis compared to non—diabetics on PD.
CYTOKINE RELEASE FROM PERIPHERAL AND PEEl-
TONEAL PIIAGOCYTES: EFFECT OF CAP!) DIALYSATE
A. Jdrres, D. Richter, H. Ham, G. Gahi, C. Muller',
H. Kdttgen', A. Mahiout (intr. by C.J. Olbricht)
Nephrology and 'Clinical Biochemistry, Univ.-Klin.
Berlin-Charlottenburg, FRG
The effect of fresh CAPD dialysate on the Ca-
pacity of peripheral and peritoneal phagocytes to
release the cytokines leukotriene E (LTB), leu—
kotriene C4/D4/E4 (LTC4/D4/E4), and tumor necro-
sis factor alpha (TNF,) was investigated.
Peripheral blood polymorphonuclear (PMN) and
mononuclear (MNC) leukocytes were obtained from
healthy volunteers, peritoneal PMN were isolated
from the cloudy 4 hour dwell effluent of CAPD
patients with peritonitis. Aliquots of 5x106 cells
were exposed to 1.5% or 4.25% dextrose or Hank's
buffer (r control) for 1-2 hours, then LT and
TNF. synthesis was stimulated with calcium lono-
phore A23187 or E.coli endotoxin, respectively.
PMN incubated in Hank's buffer released 6.3-
65.0 ng/5x106 cells LTB4 and 1.6—25.0 ng/5x106
cells LTC4/D4/E4 upon A23187 stimulation; no sig-
nificant difference betwe.en healthy peripheral
PMN and cells harvested during CAP!) peritonitis
was observed. In contrast, PMN failed to generate
significant amounts of LTs (<0.125 ng) after expo-
sition to dialysate. Endotoxin stimulation of MNC
in buffer resulted in release of 0.54—2.13 ng
TNF,/5x106 cells; this response was completely
suppressed by CAPD dialysate (<0.015 ng).
The demonstrated failure of phagocytes to re-
lease cytokines in response to adequate stimuli
may contribute to the impairment of cellular host
defense in the setting of CAPD.
THE FECT OF NASOGASTRIC FEEDINGS ON GROWTH IN
CHILDREN UNDERGOING PERI'IDNEAL DIALYSIS. Bruce
Kaiser*, Barbara Vigderman5, Martin Polinsky*,
Seth Schulman*, Sharon Bartosh5, Jorge Baluarte.
Temple Univ., Sch. of Med. St. Christopher's
Hospital for Children, Phila. Pa.
Optimal nutritional support is recommended
f or children (Ch) with chronic renal failure
(C') and over the past 4 years ..- have been mare
aggressive with nasogastric feedings (ngf) of
high calorie infant formula in Ch with CRF priorto and during peritoneal dialysis (PD). To
evaluate the effect of ngf on growth in young Oh
on PD we compared one group (NO) of 7 Ch fed via
ngf, to another group (No-HG) of historical
controls (n=6) who did not receive ngf. The
groups were similar in make up (5±SD): NO; age
1.5±.8 yrs, height (Ht.)72.l+8.8 cam. Standard
Deviation Score (SDS) —2.73±1.5 and 4 of 7
receiving Continuous Ambulatory PD (CAPD), vs No-
NO; age 1.6±.7 yrs, lit. 74.O+7.7cms, SDS —2.01
and 3 of the 6 receiving CAPD. All children
rwnained on a single made of PD for at least 6
months. Their biochemical status was also
similar: NO; BUN 69+19 ng/dl, HCO 22±2 mEq/L, Ca
10.4±7 ng/dl, Phos 5.5±.7 ng/dl, vs No—NO; BUN
56±16, HC0 23±1.4, Ca 9.8±.8, Phos 5.2±.4. The
NO group received 98±15% of the recommended daily
allowance for calories vs 82+15% for the No-NO.
The NIl group had a better % e,ected lit. velocityfor bone age 78+22% vs 53+30% in the No-NO group
and a positive change in SDS of +.32±1.O vs a
negative change for SDS of - .55+1.3 for the No-NO
group. Ch receiving rigf while undergoing PD have
improved growth over similar Ch receiving only
supplemental formula but the benefit is not
universal for all Oh.
INTRAPERITONEAL (IP) RECOMBINANT HUMAN GROWTH HORMONE
(met-hGH) TREATMENT (R) OF CHILDREN UNDERGOING
PERITONEAL DIALYSIS.
E.S. Kamil, 0. Yadin', V.H. Koch', PA. Nelson*, K. Pyke-
Grimrn*, lB. Salusky and RN. Fine. UCLA Center for the
Health Sciences, Dept. of Pediatric Nephrology, Los AngelesCA.
Daily administration of subcutaneous met-hGH can improve
the Impaired growth velocity associated with pre-dialysis
chronic renal failure in children. This study was performed
to evaluate the efficacy of intraperitoneal (IP) administration
of met-hGH (Protropin®) in growth retarded children (SDS<
-2) with end stage renal disease undergoing continuous
cycling peritoneal dialysis (CCPD). We have previously
demonstrated that met.hGH is well absorbed from the
peritoneum (Pent. Dial. nt. 9:91, 1989.) IP administration
would avoid the need for daily injections.
Six prepubertal children aged 3 2/12 to 15 years, received
an IP dose of 0.053 mg/kg/day of met-hGH for 6-12 months.
Patients (pts) had had end stage renal disease for 1 1/2 - 5
years and had bone ages of 2 1/2 - 11 1/2 years at the onset
of the study. Three pis significantly improved growth on met-
hGH Rx when compared to the pre-treatment growth rate.
(mean pre-Rx growth rate = 3.6±0.7, mean growth rate on
Rx = 6.0±1.3 cm). However one pt showed only a minimal
improvement in growth (1.1 vs. 1.5 cm/yr) and a second Pt
after 6 months has a reduced growth rate (6.0 cm/year pre-
Rx vs. 4.8 cm/year on Rx). An additional pt (the youngest)
received IP met-hGH for 9 months after 1 year of
subcutaneous (sc) met-hGH. Her growyh rate on so Rx met-
hGH was 10.8 cm/yr vs. 3.0 cm/yr when on P. Height gain
in the 3 pts who responded best, was accompanied by
appropriate weight gain, indicating the anabolic effect of
met-hGH. Bone age progressed with Rx but continued to lag
behind chronotogical age.
These data indicate that IP met-hGH Rx at 0.053 mg/kg/day
can result in acceleration in growth velocity in some growth
retarded pts undergoing CCPD.
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B(CEELENI' DIALYSIS TOLERANCE IN HIV-)SITIVE
PATIENTS WITHOUT AIDS. lois Anne Katz, New York,
VA Medical Center, NYU School of Medicine,
New York, New York
Three patients with chronic renal failure who
are also HIT—positive have undergone peritoneal
dialysis (CARD) and/or henodialysis for 2 to 6½
years without developing signs or syoptaas of ARC
or P.105 and without unusual dialysis morbidity.
These 3 black male veterans are aged 37 to 46 yr.
One who is hceosexual and has chronic active
hepatitis has done well on CARD since June, 1987.
The others are foinwr substance abusers (iv drugs
and alcohol); one was on peritoneal dialysis fran
1982 until November, 1988, when he was switched to
henodialysis. He had multiple episodes ofperitonitis which were due to nonccepliance with
aseptic technique. In 1987 he had Herpes Zoster
which responded to acyclovir; he has had no other
opportunistic infections. The third patient has
been on henodialysis since October, 1987; he has
bacterial pneumonia. None of the patients has had
weight loss except for that related to uremic
synptans before dialysis was initiated. There
have been no unexplained fevers. The patients on
CARD responded prasptly to standard antibiotic
treatnent for peritonitis.
These patients have tolerated dialysis as
well as non-HIT—positive patients of similar ages,
although the two footer drug abusers have had sane
ccznpliance problems. Our experience strongly
supports the decision to dialyze asynptcanatic HIV—
positive patients; such patients should not be
denied dialysis just because they are HIT-positive.
A TRIAL OF PULSE ADMINISTRATION OF HIGH
DOSE OF RECOMBINANT HUMAN ERYTHROPOIETIN
(r—HuEPO) IN CAPD PATIENTS. Y KAWAGUCHI
SAIZAWA*M.SUZUKI*O.SAKAI*(intr by K Kuro—
kawa). 2nd Dept Int Med, Jikei Univ Sch
Med, Tokyo
We attempted to administer a high dose
of r—HuEPO (6000—24000 IU) once a week or
two weeks in CAPD pats. Nine pats part ici—
pated in the study (44 years old, duration
of CAPD 3.9±1.8 years). A bolus 6000 IU/W
was given as initial loading for 4 weeks,
subsequently a bolus 12000 IU/W for 4
weeks, if Mt rose significantly a bolus
24000 IU/2W or same dnse/4W was applied
for maintenance dose. The point of Mt
which was attained following r—HuEPO was
aimed at 30%. No pats showed significant
increase in Hr by 6000 lU/v except for one.
12000 IU/W or 24000 IU/W did increase in
itt from 9.5±2.3 to 29.0±3.6% (pcO.OOI).
Maintenance dose in those 9 pats were vari-
able from a bolus injection of 12000 IU/W
to that of 24000 IU/4W. As the T1/2 of
6000 IU injection was 9.7 hours in anuric
pats, the magnitude of stimuli toerythro—
poieais is rather significant than inter—
mittant small stimuli which was achieved
by three times a week as standard regimen.
High dose, pulse administration of r—HuEPO
at interval of 2 weeks to 4 weeks was
proved to stimulate erythropoiesis and
able to maintain Ut levels in CAPD pats.
This mode of therapy may be so convenient
to CAPD pats.
LOW ZINC CONCENTRATION [Zn] LIMITS PERITONEAL
MACROPHAGE INTERLEUKIN-1 (IL-i) PRODUCTION IN
CAPD PATIENTS. PL Kimmel, SQ Lew, TM Phillips*, ,jp
Bosch. Department of Medicine, George Washington
University Medical Center, Washington, D.C.
Hypozincemia is common in patients with ESRD and may
affect immune responses. Peritonitis In patients with ESRD
treated with CAPD has been attributed In part to Impaired
peritoneal host responses. To evaluate macrophage response
to changes in ambient zinc levels, we studied 12 CAPD
patients without evidence of peritonitis. Macrophages from
peritoneal effluents were isolated and washed. Macrophages
were evaluated for unstimulated IL-i production in Eagles
medium ([Zn] 0.3 mg/L). Macrophages exposed to different
added [Zn] in Eagles medium were stimulated with 50 ug/mi
phytohemaglutinin (PHA). 1 ml of the supernatant was used
to measure maximum cellular IL-i production by tritiated
thymidine uptake in CRL 1445 IL-i dependent fibroblasts
following incubation. Measurements were made in triplicate
for each patient, and are expressed In CPM±.SE. Mean
differences were evaluated by ANOVA, and differences from
mean unstimulated values by paired t test. • NS different
from each other.
Mean macrophage IL-i production before PHA stimulation
was 387±26 CPM. PHA stimulated values were all higher,
and are given below.
n=1 2
Added [Zn] (mg/L) 0 0.5 1.0 2.0
IL-i (CPM) 2458j205 4451j361 5730j470 5806±541*
Without additional Zn, stimulated IL-i production
increased 535% (p.c.OOi). A significant [Zn] dependent
increase in IL-I production was noted with each increment of
[Zn] until 1 mg/L, with no difference between 1 and 2 mg/L.
We conclude zinc concentration modulates peritoneal
macrophage function within the physiologic range. Zinc
depletion may limit the peritoneal immune response and help
to explain the distribution of peritonitis In CAPD patients.
AMBULATORY PERITONEAL DIALYSIS (PD): AN INNER CITY
EXPERIENCE. Stephen Korbet and Catherine
Firanek*. Rush Medical College, Chicago, IL.
We report our experience with a spectrum of
patients encountered in an urban environment.
During the period from 1981 to 1988, 127 patients
(white 49/black 66/other 12) were trained for
ambulatory PD with a total of 3016 patient months
(pt mos) experience (21±15 mean±SD, range 1-61
sos). The mean age was 48±16 yrs (range 10-82 y).
Twenty—nine percent of pts were 60 y of age and
54% of pts were male. Diabetics (D) comprised 33%
of pts. The mean level of education was 12±3 y
(range 3-20 y) and the average training time was
6.4±3.5 days (range 1-26 d). A disconnect system
(DS) was used in 48 pts a connect system (CS) in
44 pts and CCPD in 35 pts. The 1,2,3 and 4 y
cumulative survival rate for all pts was 91%, 81%,
72% end 52%. A significantly poorer pt survival
was noted among diabetics (N.05) and pts 6O of
age (P .OO5). The 1,2 and 3 y technique survival
was 86%, 75% and 63%. No differences in technique
survival were noted. The peritonitis rate for all
pts was 1 episode/8.3 pt mos and differed based on
modality (CS 1/5.2, DS 1/8.2, CCPD 1/24, Pc.0O1).
Peritonitis rates were similar between D and non—D
(1/7.5 vs 1/8.5) but differed based on age ( 59 y
1/9 vs 6O y 1/6.7) and level of education (>12 y
1/11.9 vs s12 y 1/7.2). Survival rates are
comparable to those reported by the NIH registry
where the pt mix differs from ours. Our overall
peritonitis rate is also similar. Although, the
level of education and pt age appeared to
influence the rate of peritonitis in our pts,
these factors did not adversely affect the tech-
nique survival. Thus, PD is a viable alternative
in this pt population.
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SINGLE DOSE PHARMACOKIIIETICS OF RECOMBINANT HUMAN ERYTHROPOIETIN
(rh GPO) COMPARING INTRAVENOUS (iv), SUBCUTANEOUS (Sc) AND
INTRAPERITONEAL (ip) ADMINISTRATION IN IPO PATIENTS
Il.KrAmer°, A.Sotf, B.Ehmer, B.Kaufmann*, E.OueLthorst* tint,'.
by G.M. Etsenboch)
Nepitrotog. Zentrun Niedersachsen, Hann.Muenden and Noehringer
Manniteim, PRO
It has been demonstrated in uremic rabbits, that absorption of
ip given nit GPO correlates with fluid absorption, when rh EPO is
given in CAPD-linke regimen. This fact miNht explain the low
bisavaibitity (310 5) of rh GPO in CAPO patients, reported in
sane studies. The purpose of this study was to find a favourable
dosaNe and administration route in IPO patients. Twelve IPO
patients (12 f, moan age 70 years, range 56-81) received
respectively 100 U/kg EW of rh GPO iv, sc and ip (in the dry
peritoneal cavity) at the end of dialysis. There was a wash-out
period of seven days between the different administration
routes. Blond saotes were taken during 48 th after iv and ip
administration, after sc administration during 96 it. These are
the main results (mean SEPt; ivlip/sc)r
(Si/mI) 1923 197/213 27/32 4
tmao (h) 0.3 0/17.0 2.3/28.0 5.0
1/2 1k) 5.6 -O.3/8.0 0.4/30.2 5.3
VI (I) 3.7 0.61-/-
CL (mt/mm) 8.1 - 1.4/-I-
(teas maximal concentration; tmao = time to maximal concentra-
tion; t 2/2 half-Life of elimination; VI volume of distri-
bution; CL total body clearance)
The bisavaibility after ip administration was 41.4 % 7.2,
after oc administration 14.9 5 4.8.
So, the rh GPO-absorption f roe the dry peritoneal cavity was
very favourable, even higher than after sc administration.
Intraperitonesl rh EPO scene to be a convenient treatment in IPO
patients. We ore now studying this administration route in
respect of efficiency and safety.
DIFFERENCE IN THERAPEUTIC OUTCOME OF PERICARDIAL
EFFUSION(PE )BETWEEN HEMODIALYSTS(HD)ANI) PERITONEAL
DIALYSIS(PD)PATIENTS. P.Krothapalli ,* R.l(rothapalli,
and J.C.Ayus. Montgomery Internal Medicine Resi—
dency Program, Montgomery, Alabama, and Baylor
College of Medicinee Houston, Texas.
FE is a conmlon complication in dialysis patients.
We retrospectively reviewed both ND and PD with
PE after being on dialysis for more than 1 month.
None of these patients showed evidence of PEbefore
initiation of dialysis. All patients underwent
medical treatment(MT)by intensification of dialy-
sis and indomethacin administration at the time of
diagnosis of PE. Pericardiectomy(PX)was performed
if there is progression in size of PE or if there
is evidence of pericardial tainponade.
!z small 5 5
moderate 4 4
large 4 4
We conclude: 1) In liD, majority with small PE
respond to NT, whereas, 501 with moderate PE and
1001 with large PE require PX and, 2) in PD, PX
is not necessary as all patients repond to MT
irreopective of the size of PE.
MICROBIOCIDAL EFFECTIVENESS OF A XENON-BASED
ULTRAVIOLET LIGHT SOURCE FOR CAPD CONNECTIONS.
Winnie Kubev. Patricia Luneburg and Clifford Holmes (butt. byLee
Henderson). Renal Division, Baxter Healthcare, Round Lake, Illinois.
Mercury vapor lamps are presently used as a source of ulttaviolet
lighN (UV) No inactivate micro-organisms that may contaminate the
connection system between the transfer set and the solution bag
during CAPD. Here, we report on the effectiveness ofa xenon-based
UV light source (UVFlashT) to kill a selection of microorganisms,
representative of CAPD-associated peritonitis. The study consisted of
two phases:
EhoJ The relative UV resistance of four commonly isolated
peritonitis-causing bacteria (see table) were compared to
Candida albicans (CA) - the most prevalent yeast causing peritonitis.
Resistance of each microbial suspension was determined at a fixed
xenon lamp output of 1.5 joules/flash at a distance of S cm from the
lamp. A photochemical death time (Duv) was calculated by the linear
regression method and is expressed as the number of xenon
fiashes/log)o reduction in viable organisms. Results were as follows:
Organism Duv mean RR
C. albicans 623 1.00
S. aureus 17.3 0.27
S. epidermidis 13.6 0.22
Strep. mitis 10.1 0.16
P. aeruginosa 75 0.12
0RR= resistancerelative to CA (arbitrarily set at 100)
1hsgsiI. CAPD transfer set spikes were inoculated with 4.3 x 10 cfu
of CA in pooled dialysis effluent, simulating a 'worst case
contamination. Spikes were exposed to one full cycle of irradiation in
the UV-Flash unit 1— 15 seconds) whereupon they were aseptically
placed in tryptic soy broth and incubated for 5 days at 35'C -
The logarithmic reduction of CA was determined to be >7.1 by the
most probable number method. It is concluded that xenon sourced
UV light can be an effective microbiocidal agent offering much
reduced procedure times to the patient during CAPD fluid
exchanges.
RECOVERY OF STAPHYLOCOCCUS EPIDERMIDIS
FROM SPENT PERITONEAL DIALYSATE. James
Litynski*, George Bailie*, George Eisele*
and Richard A. Venezia*. Albany Colleges
of Pharmacy and Medicine, Albany, NY.
(intr. by Guy Mccoy)
Continuous ambulatory peritoneal
dialysis (CAPD) associated peritonitis
demands immediate empiric treatment. It
is uncertain if treatment should be de-
layed until infected dialysate can be
transported for gram stain. We studied
the effects of incubation temperature and
duration on organism recovery from spent
dialysate. Samples of sterile spent
dialysate, collected from 10 peritonitis—
free patients, were subdivided such that
inoculated and control aliquots were in-
cubated at 4°C, 20°C and 37°C. penicillin
sensitive S. epidermidis (clinical iso-
late) was used as the inoculum. Tripli-
cate 20 microliter aliquots were cultured
at 0, 6, 12 hours. Differences in colony
counts were tested using 2 tailed stu-
dent's t test. Initial concentration
(mean SD) was 0.94 t 0.26 x l0 CFU/ml.
Control samples showed no growth. Signi
ficant increase in growth was seen at 37
at 6 h (4.17 3.6 x l0, p<O.Ol) and
12 h (17.2 15.3 x l0, p<O.005). A non
significant increase in recovery was seen
at 12 h for 20°C (1.6 2.6 x l0). Other
test samples showed no decreased recovery.
We conclude that patients can store in-
fected spent dialysate for up to 12 h at
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pERrlT1'IS la'S MM' AFFEEll' ERYIt1ROIOEFIN EFFICACY IN
PATThRI'S Cl CAPD. Franz Meisl, Walter Manlasr, Uschi Loibi,
tJlli Neyer5, Paul Inig55. 3.Med.Dept.Wilhe)ininenspital Wien,
**IJnj_Jjmik Innsbruck.
In patients (pta) on hsardialysis (ho) treatment it is
well doctsented that any infectious disease may catgrc*nise
the efficacy of Erythropoetin (Fjo) therapy ronsiderably. In
define the influence of peritonitis (pa) on Rb increase and
dose requirenast in stinous peritoneal dialysis (CAPD) pts
we performed the following study during 6 nnnths Epo
treatment. 14 CPPl) pta (sean age 53±17a, mean tine on CAPD
14±11 ntsthe), with renal anssia, (Rb 8,2±l,2g/dl prior to
treatnent) received 150!J/kg hody weight (bw) tweak
subcutaneously by self adeinistraticsi. Dzee adjustment was
established, if target Rb (lOg/dl) was not achieved in weekl2or HbrLgewas2g/dlintheflrst6weeks.MeanRbrose
to lO.9±l.3g/dl its week 12 (p<0.001) and renamed stable
during further follow up (11.2±1.9 g/dl, week 24). Ciamical
ostrol and peritceseal ultrafiltration resained unchanged, no
side effects of Ego therapy could be obeerved. 4 pta
experienced 6 episodes of CAPI)-pe, 10 pta stayed pa-free
within the study period. All 6 pea together led to mild
dicrease of mean Rb concentration (c) (0.8±0.3g/dl, n.s.),
The Rb c prior to the pa was restored within 4 weeks of
unchanged Ego dose. 5 CAPD pta without Ego and 7 similar pa—
episodes concerning the severity of pa and ntdus of treatment
served as controls. In this group the swedmal decrease of Rb
o due to the pa was sore pronounced (l.l±0.6g/dl, p0.05) and
Rb restauration was sore delayed. There was no significant
difference between the 4 pta with and 10 pts without pa in Rb
increase after 24 weeks Ego (8.7±0.9 to 10.8±2.5 vs 8.0±1.2
to 11.4±1.7 gtdl) and dose adjustment was similar in pts with
or without CAP!) pa. Though there is a tenorary mild dicrease
inHb due to CAPDpaoverall outccasa concerning Rb rise and
dose requirusent during long term Epo therapy is not
affected. Anenia due to pa 5551 to be less pronounced under
Ego therapy.
EFFECF OF DIALYTIC INTERVENTION ON THE FUNCTION AND
MORPHOLOGYOF GLOMERUU IN RATS WITH PROGRESSNE
RENALDISEASE. M. Mntoiima*. M. Ikoma*, T. Kawamura, A.
Fogo* and I, Ichikawa. Departments ofPediatrics andPathology.
Vanderbilt University School of Medicine, Nashville, TN.
It wasshown in ourearlier studies in rats (Kidney Tnt. 35:434, 1989)
that, although the abnormally high systemic and glomerular capillary
pressures werelargely corrected, peritoneal dialysis (PD) initiatedshostly (1
wk) after subtotal nephrectomy (sNPX) failed toexert any salutary effecton
the sinscture of scierosing glosneruli assessed 5 wks after sNPX. It was
speculated thatthis lack of beneficial effect of PD may be attributedto the
low efficiency of PD relative to the well-preserved renal function in early
stages. The present studywith PD was therefore conducted in rats in which
substantial glomerularsclerosis and dysfunctionhave developed. To
overcome the relatively small number of experimental rats due to strenuous
nature of work involved in PD, rats (4 pairs) were pairedby the degree of
glomerular sclerosis found in renal biopsy specimens at 7wk after sNPX,
and PDwas started at 8wk. Group I rats were subjected to I hr/cycle, 8
cycles/day Pt) daily with 1.5% dextrose dislysate. Group 2 rats were
subjected so an identical procedure exceptfor zero dialysateindwelling time.
During the subsequent 4 weeks before sacrifice, BUN ofGroup 1 rats
decreased from 77 to 63 mg/dl, whereas Group 2 BUN increasedto 102
mg/dl. Creasinine clearance increased77% in Group tin contrast to a 26%
decrease in Group 2. At sacrifice, whole kidneyGFR averaged 0.38±0.08
mI/mm in Group 1 vs Group 2 (0.27±0,11). Glomerular capillary pressure
averaged 60±6 mmHg in Group I, similar to that in Group 2 (65±4). A
sinsilar pattern was detected in mean systemic arterialpressure (167±11
mmHg vs 170±14). Sclerosis index (SI, 0-4 scale) was evaluated in >60
randomly selected glomensli of the remnant kidney at sacrifice. SI at
autopsy was uniformly lower in Group 1 PD rats than Group 2 rats,
although PD rats uniformly had more severe sclerosis at the time of biopsy
(mean SI 1.2 vs 1.0 at biopsy; 1.6 vs 2.0 at autopsy, Group 1 vs 2,
respectively). Therefore, progression of glomerular sclerosis was
significantly slowed in PD rats (p<.025). Thus, at late stages of progressive
glomerular sclerosis,when residual renal clearance function is markedly
compromised, dialytic intervention can serve to preserve glomerular
architecture, presumably by removing substances detrimentalto the
glomerular metabolism,
TIDAL PE2I'ICtEAL DThLYSIS (lD) WITh RACF4IC Q
L-LACrATE &iwricts. Karl Nolrii, Zbylut ¶Nardaw—
ski and Ramesh Ehanna. Univ. of Missouri, Deltas
Res. Cent., VA Hasp., Dept. Med., Celusthia, 14).
TO see if rapid lactate ateorptices as TV
would overwhelm D-lactate metabolism using race-
asic lactate and/or 1,-lactate metabolism using all
ti-lactate, five patients underwent 8 hr TPD
treathents with racenic lactate solution one day
arn.1 with ti—lactate another. lactate
concentrations (total) were 40 ssitzle/L., fice,
rates 27.3 L/8 hr, tidal and reservo.ir volumes
each l.5L, tidal cycles 24—26 mm., and net
ultrafiltration per tidal cycle 70 to 99 ml.
Results: Mean atsorptiorts of D and ti-lactate were
24.2 and 25.1% respectively ormçared to glucose
at 14.6%. Urea clearances averaged 21.4 mldnin.
Mean blood D-lactatas at baseline were 0.6 0.5) nmr±1e/L and after 8 hrs of PPD were 0.6 0.4
and 0.7 0.3 using ti-lactate and racenic solu-
tions respectively; similar values for ti-lactate
were 1.2 0.3 at baseline and 1.2 0.3 and 1.2
0.5 after 8 bra with ti-lactate and racenic
solutions. blood il values were + 0.02 0.01
and + 0.04 0.03 while, bicaziusate values were
+l.7±0.9asrl+0.7±l.Ofortheafltiani
racenic stsies respectively. The total nmxles
of ti-lactate absorbed per 8 hrs of TPD with all L
solution (>300 sasoles) are greater than ever
reported for peritczseal dialysis bat did not
increase blood lactate levels. It scanld sesm
that either type of solution is suitable for 1O.
AIasorptictts and metabolic rates are similar for
ti-lactate and D-Lactate.
CHANGING EMPIRIC (ERx) TO KINETIC (KRx)
CAPD PRESCRIPTION : NO SHORT TERM EFFECT.
J.A.Pederson & M.V. SmithS. U. of Oklahoma
Health Sci. Ctr. & VAI4C, Oklahoma city, Ok.
CAPD ERX, 4x2 L/day, ignores patient size
& nutrition. Teehan etal(PD Bull 5:152—56,
1985) in answer proposed a CAPD KRx model.
The effect of KRx is evaluated over 8±2
months (mo) in 13 males, 57±14 yrs, stable
on ERx for 37±32 prior mo. KRx data, other
lab data, complications, sleep (S), appet-
ite (A) and activity (Act) patterns were
recorded. For KRx, total urea nitrogen (UN)
clearance (C) = peritoneal + renal UN C.
Diet protein (P) = the protein catabolic
rate (PCR). PCR normalized (PCRn) to ideal
weight (IBW) is calculated from 24 hr UN in
peritoneal and urine volumes corrected for
fluid and stool non—UN loss. Diets were
formulated at 1.2 gasP/kg/day. Drain volumes
(DV) were targeted to keep the BUN at 70
mg%. DV/XRxDV is a dialysis index (PDI).
Analyzed by AOV results are: (*=p<.05):
Dv KRxDV Wt IBW PDI PCRn BUN
L* L* kg kg * gm/kg/d mg%
Start 9.7 13.5 81.8 75.9 .72 1.1 71
0.9 1.3 14.5 9.2 .01 0.5 18
8±2mo 13.6 15.0 82.3 78.5 .92 1.0 62
1.7 2.7 18.4 13.9 .11 0.2 18
No changes occurred in albumin, trans—
ferrin, cholesterol HCT, MCV, total 24 hr
creatinine C, peritonitis & exit infection
rates. Neither were S, A or Act patterns
nor the probability of Pt survival altered.
In conclusion. CAPD KRx increased
peritoneal DV & PDI but had no impact on
monitored data within the study period.
EFFECTS OF A WELVE WEEK PROGRAM OF TREADMILL
EXERCISE ON MAXIMAL EXERCISE CAPACITY IN CONTINUOUS
AMBULATORY PERITONEAL DIALYSIS (CAPD). William F.
Brad A. Roy,* Leonard 0. Christie,* Mattox L Purvis,
James V. Walker, Kathe Carlson.* Oregon Cardiovascular
Teachings, Eugene, Oregon.
Impaired functional capacity and disability are common in renal
dialysis patients. As exercise training may improve work capacity
and contribute to decreased cardiac risk, a need exists to
determine its efficacy. We studied 3 female and 4 male patients
with a minimum of 3 months on CAPD, stable as to weight, diet
and medication, and without active ischemic heart disease or
severe neuropathy. Two of 7 were insulin-dependent diabetics,
Subjects underwent serial metabolic exercise tests to establish a
reproducible baseline. Each then participated in monitored
treadmill exercise 3 days per week, with 1-3 additional sessions
performed independently each week. One patient withdrew at 6
weeks due to aggravation of an existing orthopedic disorder and
fatigue. Maximal exercise data for the remaining 6 patients was
analyzed using paired t-tests.
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All 6 patients exhibited increased exercise tolerance; five
improved measured oxygen consumption. No significant
changes were seen in routine chemistry and hematology
measures. We conclude that a treadmill exercise progiam
resulted in improvement in maximal work capacity.
TIME TO FIRST PERITONITIS AS AN INDICATOR OF
PERITONITIS RATES. Beth Piraino, Judy Bernardini,*
Jean Holley, James Johnston, Univ of Pgh, Pgh, PA.
Life table analysis of time to 1st peritonitis
(p)is commonly used to compare p rates of groups.
We reviewed data from adult CAPD pts.1979 to 1989
to determine the validity of this statistical
technique. P never occurred in 129 pts. (cum time
on CAPD 1107 so). The remainder (n185, mean
time on CAPD 26 * 20 so.) had 1 or more episodes
of p. Time to 1st p had a negative correlation
with individual p rates (r=—O.44,p <0.001, 95%
confidence interval —0.55 to —0.32). Mean p
rates were 3.5 * 2.6. 1.6 * 0.9, and 0.9 * 0.7
episodes/y, respectively for pt with 1st p within
3 ma, 3—12 so, and >12 so after starting CAPD
(p<0.001, ANOVA). The no. of pts with p rates
in each category are as follows.
Time to # Pt. # Pt. #Pt. # Pt.lstP l <lp/y 1-2 p/y >2 ply
50 7 12 31
77 20 34 23
58 37 17 4
52, df=4, p <0.001
In summary, pts. who develop p within 3 ma. of
starting CAPO are far more likely to subsequently
have high p rates, and require intervention.
However, the usefulness of life table analysis
in comparing p rates of groups is limited in view
of the weak relationship between time to 1st p
and p rates. Alternative methods of comparing
the occurence of p. such as McEwens test or
the Mantel—Haenszel analysis should also be used.
SYNERGY AND ANTAGONISM OF RIFAMPIN
ACTIVITY AGAINST S. EPIDERMIDIS BIOFILMS.
G.K. Richards*, G. Obst*, L. Wiesenfeld*,
J. Prentis* and R.F. Gagnon* (intr. by
P.J. Somerville). Montreal General
Hospital, Montreal, Canada.
Catheter—related sepsis, a serious
complication of peritoneal dialysis (PD),
may be associated with bacterial biofilms.
Using an in vitro assay of viability of
S. epidermidis biofilms following
antibiotic exposure, we previously
demonstrated the outstanding antimicrobial
activity of rifampin contrasted with a
large panel of comimonly used antibiotics.
This effect of rifampin is incomplete with
the emergence of r,sistant bacteria at a
rate of one per 10 in laboratory media.
In the present study, we examined the
modulation of rifampin activity by three
classes of therapeutic agents instilled in
the peritoneal cavity: PD solutions,
antibiotics and non-antibiotic drug
additives. Fresh PD solutions of varying
formulation were synergistic with
rifampin producing a total bactericidal
effect whereas spent PD fluids were
profoundly antagonistic. Many
antibiotics were unexpectedly
antagonistic to rifampin and when synergy
occurred, killing was delayed. Five
non-antibiotic drug additives, heparin
and insulin amongst them, also
antagonized rifampin action. We show
significant pharmacological interference
with rifampin activity against
S. emidermidis in the biofilm phase.
A COMPARISON OF REHABILITATION IN
PATIENTS UNDERGOING HOME DIALYSIS J.
Rubln,* G. Case., J. Bower.* UnlversTy
of Mississippi and Kidney Care Inc.,
Jackson MS.
We studied all patients on two
methods of home dialysis. There were 70
CAPD/CCPD and 76 home hemodlalysis (HHD)
patients. In the CAPD/CCPO group there
were more blacks (83% vs 53%, P< 0.01),
fewer married (41% vs 74%, P<O.O1) and
more diabetics (29% vs 8%, P<0.O1). No
statistically significant differences
were found between working for gain and
in school (CAPD/CCPD 19% vs WHO 30%);
homemaker (CAPD/CCPD 21% vs HHD 28%); or
not working (CAPD/CCPD 60% vs HHD 42%).
Reasons for not working differed when
classified into "enjoying a sick role"
(CAPD/CCPD 7% vs HHD 9%;). dIsability
income is more than earned income
(CAPD/CCPO 21% vs WHO 47%; P<O.O5), poor
work skills or no available work (CAPD/
CCPD 10% vs WHO 22%;P<O.01) and too ill
to work (CAPD/CCPD 62% vs WHO 22%;
P<0.O1). Although the CAPD/CCPD group
had the least formal education (8.9 +
3.7 (Sd) yrs vs HHO 10.9 + 2.2 (sd) —
yrs) illiteracy was similar (CAPD/CCPD
16%, HHD 7%;P=ns). There are two diff-
erent populations entered into home
dialysis. If unemployable patients are
excluded (old and sick), rehabilitation
defined as, return to a "useful' role in







CLINICAL APPLICATION OF UREA KINETIC
MODELING IN CAPD PATIENTS. Jukaku Tayeb,* Francis
Dumler, Gerani Zasuwa,* and Cosme Cruz. Dept. of Med.,
Henry Foni Hospital, Detroit, Michigan.
KT/V as a quantitative index of the hemodialysis (LID)
prescription is well established. Similar methods are not
common in CAPD programs where assessment of the amount
of dialysis prescribed is somewhat empirical. We have used
single pool urea kinetic modeling in 12 stable CAPD patients
to measure ICT/V and protein catabolic rate (pcr) and
compared these results to age and total body water volume (V)
matched LID patients.
CAPD patients collected all dialysis effluent for 48-72 h
for calculation of urea clearance and generation rate. V was
estimated from height, weight and sex. Residual renal
function (Kr) was measured in all patients. Measured
peritoneal and residual renal urea clearance (K), time (1'), and
Vwereused to directly calculate KT/V. The KTIV value was
also obtained using a nomogram defining the relation between
BUN, pcr and KT/V in LID. The KT/V value was read from
this nomogram using individual BUN and pcr values. KTIV
was similar whether calculated directly or read from the
nomogram (0.73±0.24 vs 0.73±0.29 respectively). Other
results were as follows:
Parameter H12 PValue
Age (,yrs): 54±13 55±11 0.78
V(liters): 35±5 37±10 0.29
BUN:* 65±23 54±14 0.14
Kr(ml/min): 1.9±2.3 1.2±1.6 0.86
KT/V: 0.73±0.24 1.26±0.38 0.001
pcr(glkg/d): 0.90±0.23 1.16±0.36 0.01
*as mg/dl for time averaged concentration values (TAC).
CAPD patients have a lower KT/V and pcr than their LID
counterparts. In spite of these fmdings, patients on CAPD
reportedly do as well clinically as those on HD. This may be
due to the continuous clearance during CAPD and to better
removal of higher molecular weight uremic toxins.
INTERFERON—y (INF—y) INCREASES PERITONEAL TRANSPORT
OF SOLUTES IN RATS. S. K. Webster, 0. Tan', C. C.
Huntenburg*, K. E. Burhop*, and C. A. Dinarello*.
Baxter Healthcare Corp., Round Lake, Illinois
Previous studies have shown that INF—y
directly affects barrier function of epithelial
cells (JCI 83:724. 1989). Since many patients have
insufficient clearance of solutes during peritoneal
dialysis, we evaluated the potential for
subcutaneous I1W—y to Increase transport of solutes
from plasma to peritoneal dialysate in an anephric
rat model.
Rats were treated for 3 weeks with
subcutaneous recombinant mouse INF-y (10,000 U/kg)
3 tImes per week. On the last day of the
injections, the rats underwent bilateral
nephrectomy, and on the following day the rats were
evaluated for plasma to peritoneal transport of
urea, creatinine, and phosphorus and loss of
glucose from the peritoneal dialysate. Values
shown are dialysate to plasma ratios (D/P) for
solutes or dialysate to infused dialysate
concentration of glucose (0/Do) 15 mm after
Intraperitoneal infusion of the dialysate
(66 mL/kg).





These results demonstrate that in rats INF-y
administered subcutaneously results in an increase
in peritoneal transport of major solutes. Thus
administration of INF—y to patients with low
peritoneal permeability characteristics might
result in an improvement In solute clearances.
SLOWER PROGRESSION OF BONE MASS LOSS ON CONTINUOUS
AMBULATORY PERITONEAI. DIALYSIS (CAPD) AS COMPARED
TO CHRONIC HEMODIALYSIS (HI)). J.R. Weisinger, P.A.air, V. Allende.* E. Bellorin—Pont, and V.
Paz—Martinez. Centro Nmcionsl de Dialisis y
Trasplante and Division of Nepbrology. Hospital
Universitario de Caracas. Venezuela.
It has been suggested that progression of bone
disease occurs less rapidly in patients on CAPD as
compared to RD. To examine this issue, cortical and
trabeculr bone mass and whole body mineral content
were assessed in 16 RD and 21 CAPD patients using
dual photon absortiometry. Distribution by sex was
similar in both groups. Mean age of RD was 34.7
13.9 and 42.5 + 13 for the CAPD patients (n.e.).
Mean duration f therapy was 41.3 + 39 in RD and
30.4 + 21 months in CAPD (n.s). Time dependent
cortical bone loss measured in the femoral neck and
Ward' a triangle showed a negative correlation in RD(r—0.64, p< 0.007). while no correlation was
observed in CAPD (rvO.08, n.m.). Trabecular bone
mass evaluated in the lumbar spine, in both RD and
CAPD, showed no change in time. Whole body .ineral
content decreased in RD subjects (r—0.56, p<
0.03), while no change was observed in GAPD
(rvO.12, n.m.). A stratified analysis according to
sex and age of cortical and trabecular mineral
content showed no difference between RD and CAPD
patients. Serum luuoreactive PER was 194.7
and 189.4 49.8 uLEq/ml in the RD and CAPD
patients, respectively (n.s.). No correlation was
observed between mineral content and serum
phosphorus, total calcium or alkaline phoaphatase
or FF8 levels. Our data suggests that whole body
and cortical bone loss ocurrs in ED patients with
time, and that CAPD preserves bone mineral content
better than RD.
HYPERTONIC DIALYSIS SOLUTIONS DEPRESS NEUTROPHIL
SUPEROXIDE PRODUCTION. F. Zhou.* F. Manahan*, A.
Yu*, M. Rahman, K. Fisher, T.S. lug. Hines-
Loyola Medical Center, Hines, IL., and The
Chicago Medical School, North Chicago, IL.
Superoxide produced by neutrophils plays an
important role in the killing of bacterial
pathogens. We studied the effect of dextrose.
containing peritoneal dialysis (PD) solution on
canine neutrophil superoxide production, as
assessed by the amount of superoxide dismutase-
inhibitable reduction of cytochrome c.
Peritoneal dialysis solutions containing 1.5%,
2.5% and 4.25% dextrose were assessed. Ranks'
balanced salt solution was used as a control. All
solutions were titrated to pH 7.4 before
superoxide was measured. Results, calculated as
nanomoles of superoxide produced per million
cells, were:
Solution Superoxide production
A significant decrement (p<O.OS) in superoxide
generation was noted with 2.5% and 4.25%
solutions. Our results suggest that hypertonic PD












RANDOMIZED. CONTROLLED TRIAL OF PROPHYLACTIC
RIFAMPIN CRlF) FOR PD CATHETER—RELATED
INFECTIONS (CR1) AND PERITONITIS (P). S.W.
Zimmerman. E. Ahrens, C. A. Johnson. W. Craig.
J. Leggett. M. OBrien. L. Oxton. E. Roecker.
S. Engeseth. Univ. of Wisconsin. Dept. of
Medicine and Pharmacy.
Previously we determined nasal carriage of
Staphylococcus aureus (SA) is a risk factor for
CR1 in PD patients. Since intermittent RIF is
efficacious in preventing infections in a hemo—
dialysis population, we initiated a prospec-
tive. randomized, controlled study of prophy-
lactic RIF to assess its effect on CR1 and P.
32 patients received RIF 300 mg BID for 5 days
every 3 months: 32 patients were untreated
controls. Nasal and exit-site cultures were
monitored. Patients were followed from 3 to 20
mo. Data were analyzed by Kaplan—Meier curves.
Cox's proportional hazards model and Poisson
regression. RIF significantly decreased time
to first CR! (p<.OlS), first SA CR1 (p<.O13).
total CR1 (p<.011) and total SA CR1 (p<.02).
Baseline nasal or exit-site SA colonization was
an independent risk factor for CR1. but RIF
decreased CR1 in both colonized and non-colon-
ized patients. The CR1 rate was .25/pt. yr. in
the RIF group. and .94/pt. yr. in controls.
There was no difference between groups regard-
ing time to first P or total P episodes
(p<.l7). However, the trend was for fewer P
episodes in the RIF group (.5/pt. yr. vs .8/pt.
yr.). Adverse effects led to RIF withdrawal in
4 patients (2 81 complaints. 2 allergic reac-
tions). We conclude intermittent RIF signifi-
cantly lowers the risk of CR1 in PD patients.
MECHANISM OF ATRIAL PEPTIDE—INDUCED INHIBITION OF
MESANGIAL CELL MITOGENESIS. R.G. Appel. Dep. Med.,
School of Med., East Carolina U., Greenville, NC.
Quiescent rat mesangial cells (MC) in culture
can be reactivated by exposure to a serum—free
defined mesangial media (0MM) containing insulin.
soybean lipids, and bovine serum albumin. Atrial
peptide (AP), O.lnM,'inhibited DNA-associated 3H
thymidine incorporation into reactivated MC by 47%
(FEBS Lett 1988; 238:135-138). MC number after 3
days of logarithmic proliferation was reduced by
33% in cells incubated with 1.OnM AP compared to
vehicle. Studies were performed to explore the
role of cGMP in this inhibitory action, Counts of
3H thymidine in quiescent MC were 174+8.1 cpa!
well. Counts in reactivated MC exposed to OHM
were 1587+61.8 cpa/well, whilecounts in MC ex-
posed to DMM plus 0.1mM 8-bromo-cGMP were 1062+
62.1 cpa/well (pO.05 vs. 0MM alone), representing
a 33% inhibitory effect. Counts in tIC exposed to
0MM plus 0.1mM sodium nitroprusside which stimu-
lates cGMP were inhibited by 76%. However this
represented a toxic effect as excessive trypan
blue uptake was noted in this condition. Studies
were performed in 3T3 fibroblasts (3T3) since
these cells have clearance but not biologically
active receptors for AP. Counts in quiescent 3T3
were 636+97 cpa/well, in reactivated 3T3 were
10340+1438 cpa/well, and in reactivated 3T3 ex-
posed to lOOnM AP were 9746+1425 cpa/well (not a
significant effect). AP-induced cGMP accumulation
was seen in 3T3, but was markedly attenuated com-
pared to MC (33.44-3.7 vs. 584±91 fmol/ug prot. in
3T3 vs. MC, at 100nM AP). Thus, AP inhibits MC
mitogenesis and proliferation, cGMP is important
in this effect, the action is cell specific, and
mediated by the biologic AP receptor.
CHARACTERIZATION OF ATRIAL NATRIURETIC FACTOR
(ANF) RECEPTORS IN RABBIT RENAL CORTICAL SMOOTH
MUSCLE CELLS (RcsNc). Marie—Luce BBs, Jean—
Claude Dussaule, Marcelle fOcus, Paul Pham and
Raymond Ardaillou (Intr. by B. Ballermann).
INSERM 64, H6pital Tenon, Paris, France.
Because A28F has been demonstrated to
decrease resistances in cortical renal vessels
in viva, we 12?tudied MW—dependent cON?
production and I—ANF binding in aubcultured
(1—4 passages) RCSMC which were identified by
their ultrastructural, immunoojI5stochemical and
biochemical characteristics. I ANF specific
binding at 37°C represented 90 % of total binding
nd reached a plateau at 30 mm. Equilibrium
saturation binding curves showed one group of
high affinity receptor sites (Rd 60 pM. Bmax
45,000 sites per cell). Ala 7—Ala 23 ANF, a
linear analog, and 4—23 C ANF,125a ligand of
clearance receptors, inhibited I—ANT binding
with the same potency as 1—28 ANF. In contrast,
only 1—28 ANF stimulated cGMP in a dose—dependent
manner with a threshold at 10 pM close to normal
ANT plasma levels. cGMP production was 114 times
basal value at 100 nIt. Ala 7—Ala 23 ANF and 4—23
C All? behaved as weak agonists (3—4 log magnitude
less than 1—28 AIIF). Preincubation of RCSMC with
both analogs (10 nM) did not inhibit M8F—
dependent cGMP production. The marked difference
both analogs between their potencies towards
I—ANT binding inhibitioo and ANF—dependent
cGMP production suggests the presence of two
types of receptors in RCSMC, clearance receptors
which are predominant and biological receptors
linked to guanylate cyclase which are likely to
mediate the hemodynsmic effects of ANT in the
renal cortex.
RELATED ACTION 0? ATRIAL NATROIRETIC PEPPIDE (lii?) AND OP
VASODILA1OR ANINOPHYLLINS IN HUMAN KINIEY. Jaap J. Beutier*,
Joust A. Bijlsma , Rein A. Iloomam. t. of Iunlugy, Univ.
Hospital Btrecbt, The Netherlands.
Xantbine derivatives such as aminophylline (A) cause
natriuresis together with renal vasodilation and increased
8181. Oncreased tubulo-glomerular feedback (TOP) has been
suggested. Since similar effects have been described for MI?,
we studied whether the renal actions of these substances are
comparable, and whether A enhances the natriuretic effect of
AN?. In 7 healthy subjects we studied the effects of 3-boor
infusion of 0.01 ag/kg/mm AN? ata! of an ugii-natriuretic de
of A (1.2 mg/kg/mis). In a 3rd study under clearance
conditions end maximal water diuresis the AN? infusion was
superimposed on chronic A administration (3 days oral A) end
low dose maintenance infusion of A.
baseline A baseline Mi?
CFR (el/mm) 101 117 106 111
R?F (il/mis) 533 550 560 484
F? (9) 19 21±1 19 23
UNaV (umol/min) 73±20 254 77 14 216
36 32 34
Bose )mmel/1) 54 65 52±2 61
The effects of A and IN? were remarkably similar. Both
increased filtration fraction (P1), fractional lithium
clearance )FELi) and minimal urine oseolality )Dosi). A
difference was that only AN? decreased renal plasma flow
(El!??), and that the rise in PItA was less than after A. Only
AN? increased plasma and urine cGNP. Neither mtstancm danl
cAll?. Pretreatment with A orally did not change the
natriuretic effect of AN? (data aot shown).
Conclusion: The mechanisma through which AN? and A act on
the kidney may well be related and may use a common pathway
since their effects are not amplified.
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ATRIAL NATRIURETIC PEPTIDE ACTIVATES PHOSPH0LIPASE
C (PLC) IN RAT PAPILLA. ,. K. Spokes, P.
Silva, F.H. Epstein. Beth Israel Hospital,
Harvard Medical School, Boston, MA 02215
Atrial natriuretic peptide (AN?) decreases the
reabsorption of sodium by cells lining the
papillary collecting duct. The putative mechanism
for this effect is the activation of guanylate
cyclase with the generation of cyclic GMP that
then reduces the reabsorption of sodium by yet
unknown mechanisms. In LLC-PK1 cells, on the
other hand, the effect of AMP to reduce sodium
reabsorption appears to be mediated by protein
kinase C. In the present series of experiments we
tested for the capacity of ANP to activate plasma
membrane PLC. PLC was measured in plasma membranes
from rat papilla by following the generation of
inositol phosphates from 3H-phosphatidylinositol-
4,5-biphoaphate. ANP (10-7 M) stimulated
membrane- associated PLC whereas cAN? a ringed
analog did not have any effect. The effect of AN?
was increased by addition of CTPgammaS (100 UN)
but was insensitive to pertussis toxin (SOug/ml).
Because ANP generates cyclic GMP by the activation
of guanylate cyclase in the papillary collecting
duct we tested for the effects of theophylline and
cyclic CMP on PLC activity. Theophylline (150 uM)
caused a modest increase in the activity of the
enzyme an effect which was not additive to that of
ANP. Cyclic GM? (150 UN) stimulated the activity
of phospholipsse C almost as much as AN?. The
effect of cyclic GM? was not potentiated by
theophylline nor was it additive to the
stimulatory effect of AN?.
These experiments show that AN? stimulates PLC
in the renal papilla of the rat. The effect of
AMP to inhibit the reabsorption of sodium by the
cells lining the collecting duct may be modulated
by inositol phosphates and diacylglycerol.
T1—ANF RENAL INTERACTION IS NOT MEDIATED BY
ATTERATI0N OF ANF RECEPTOR BINDING IN CULTURED
RAT PAPILLARY COLLECTING DUCT CELLS (PCDC). M.
Brantori,* YC Taeng,* L Wartofaky,5 0 Sellitti,*7
Moore. Depta of Medicine & Clinical Investiga-
tion, Walter Reed Army Medical Center, Wash, DC.
Blood levels of AMP and thyroid hormones
vary directly and recent reports indicate a
thyroid—AMP interaction. We questioned whether
the altered water metabolism in hypothyroidism
might relate to thyroid hormone effects on ANt'
binding. We characterized the AN? receptor on
cultured rat PCDC cells and the effect of 13 on
receptor affinity and total binding sites. Since
physiologic effects of AN? are mediated via
receptors coupled to guanylate cyclase, we also
measured cGMP production from PCDC and the influ-
ence of T3. The ANF receptor in PCDC was assayed
in calcium and magnesium—free buffer with 0.1
nM 1251—ANF in the presence of unlabelled hANF
(0—10 oN). Very low specific binding was observed
at 37°C or 25°C. Maximal specific binding with
receptor Rd of 11 oN and 1,500,000 binding sites!
cell was obtained by incubation at 4°C for 90
mm. PCDC grown in T3—free media for 10 days
followed by co—incubation with T for up to 144
bra, showed no change in specific binding (1
total added 1251—ANF/pg protein).
[TJo oN JT)1O oN
48 0.14 +1—0.02 0.15 +1—0.02
144 0.08 +1—0.01 0.11 +1—0.01
While AI4F (1 x 10—10 to io H) caused signif-
icant (20—80 fold) increases in cGMP, T3 produced
no further augmentation. Based upon this PCDC
model, we conclude that any thyroidal influence
on renal AMF action is not mediated directly via
the ANt' receptor.
DYNAMIC RENAL RESPONSE OF DAHL PERFUSED RAT
KIDNEYS TO PHYSIOLOGICAL CONCENTRATIONS OF AIRIAL
NATRIURETIC PEPTIE (ANP). Michael i.,. jg
Phenius V. Lathon , and George R. Aronoff. Univ.
of Louisville and VAMC, Louisville, KY.
ANP has been implicated in the development of
salt-sensitive hypertension. However, studies in
the Dahi rat have been inconclusive. We
hypothesize that ANP may play an important role
In the development of salt-sensitive hypertension
by a decreased renal response in the salt-
sensitive strain (DS). We perfused kidneys in an
Isolated system from Dahi salt-resistant (DR) and
DS kidneys from rats fed a low and high sodium
diet. ANP was given as a bolus (lug) or as an
infusion to 1000 pg/mi. We measured renal
function, Na excretion (UNaV), AMP clearance
(Cl), and elimination rate constant (K). The
results are shown below as the mean (sd).
Bolus K(min) Cl(ml/min) UNaV(mmol)
DR(9) 0.044(0.014) 5.37(3.36) 547(291)
DS(7) 0.050(0.011) 6.77(1.95) 356(213)
Infusion Cl(ml/min) UNaV(mmol)
DR (8) hi Na 3.24(0.97) 154(94)
(9) lo Na 3.75(0.85) 96(56)
DS (8) hi Na 3.14(1.18) 130(83)
(9) lo Na 3.95(0.36) 94(74)
Receptor mediated ANP Cl was not different
between strains. Na excretion was increased in DR
kidneys following bolus administration of ANP to
10,000 pg/ml. Na excretion in DS was not
different from DR following ANP infusion.
Physiological concentrations of ANP do not
moderate development of salt-sensitive hyper-
tension through changes in renal function or Na
excretion, but DS kidneys do respond differently
to pharmacological ANP concentrations.
RENALRESPONSE TOVOLUME EXPANSION IS
INDEPENDEOF ATRIAL NATRIURETIC FACTOR
(ANF)-INDUCED cOMP PRODUCTION. Richard
Brownley,* Robert L.Baranowski, and Christof
Westenfelder. Univ. of Utah and VA Med. CIrs., Salt Lake
City, UT.It has been suggested that ANF inhibits proximal tubular
reabsorption by causing an increase in interstitial pressure. We
tested this hypothesis by determining the effect of renal
interstitial pressure, as maintained by an intact renal capsule,
on the diuretic and natriuretic responses to ANF infusion or to
volume expansion (YE). In anesthetized rats one kidney was
decapsulated (DK) and the contralateral kidney left intact (1K).
Infusion of 5cc normal saline over 10 sec (Group 1, n=6)
increased urine flow from 10.2±1.0 to 20.0±2.0 tl/min in 1K,
vs. 9.7±0.8 to 20.0 j.tI/min in DK (both p<O.05);
fractional Na excretion (FENa) increased from 0.6 to 2.5% in
each kidney (both p<O.O5). ANF infusion at 0.3 1g/kg/min/20
mm (Group 2) increased urine flow from 12.7±2.0 to
31.0±6.0 ILl/mm in 1K and from 13.3 to 21.0±4.0
pi/min in DK (both p<0.02); FENa increased from 1.1±0.2 to
3.1±0.7 in 1K and from 1.1±0.2 to 3.5±0.5% in DK (both
p<O.O2). There was no significant difference between the
responses of 1K and DK with either VE or ANF infusion.
Urinary cyclic GMP excretion did not significantly differbetween 1K and DK with either YE or ANF infusion.
However, urinary cGMP increased from 7.0±1.1 to
103.8±11.4 pmol/ml filtrate (p< 0.001) with ANF infusion
but did not significantly change with YE. Furthermore, while
ANF infusion and YE elicited a comparable natriuresis, cOMP
excretion was highly correlated with sodium excretion only
following ANF infusion (r=0.939). We conclude that the renal
response to ANF infusion or YE does not depend upon renal
interstitial pressure, as maintained by an intact renal capsule,
and that the natriuresis of YE is not significantly mediated by
endogenous ANF.
NATRIURETIC EFFECT OF SCH 34826, AN ENDOPEP-
TIDASE INHIBITOR ADMINISTERED ORALLY IN HEALTHY
SALT-LOADED VOLUNTEERS. Michel Burnier, Francois
Ferret, JUrg Nussberger, Bruce D. Civen*, Edmund
J. Sybertz*, Bernard Waeber, Hans R. Erunner
(intr. by Thomas J. Burke). Univ. Hospital, Div.
of Hypertension, Lausanne, Switzerland and
Schering-Plough* Corp., Kenilworth, New-Jersey.
Inhibition of atrial natriuretic peptide
(AN?) metabolism with neutral endopeptidase
(NE?) inhibitors administered intravenously has
been shown to potentiate the diuresis and natri-
uresis caused by endogenous AN?. In the present
study, SCIi 34826, a NE? inhibitor was administe-
red orally to salt-loaded volunteers. The sub-
jects received an oral water load (10 mi/kg) to
maintain a stable diuresis. When a steady urine
output was obtained, a placebo (n6) or 200 mg
SCH 34826 (n—6) was given p.o.. Urine output
(UV,ml/min), urine sodium (UNa.V,4•lmol/min) and
cyclic GMP (UcGMP,nmol/h) excretions were
measured every 30 mm for 5 h. SCH 34826 had no
effect on blood pressure in these normotensive
subjects. Hematocrit increased after 4 h in the
SCH 34826 group (48.4±2.4 vs 44.7±2.6% in con-
trols, p<O.O5). The peak natriuresis and
diuresis were observed 2 hr post-drug (Tl20)
(*p<O.O5 vs baseline [TO]). (Mean±SEM).
Placebo SCH 34826
TO Tl20 TO T120
U.V 14.2±1.0 14.9±1.3 15.2±0.8 18.9±1.0*
330±51 418 373 576±60*
UcGMP 125±77 135±85 94±44 202±104*
Thus, the NE? inhibitor SCH 34826 induced a
natriuresia when given orally to salt.loaded
subjects. The increases in hematocrit and UcOMP
are compatible with an AN? effect.
INHIBITION OF Na+ AND Ca2+ TRANSPORT SYSTEMS BY
ATRIAL NATRIURETIC FACTOR (AN?) AND CYCLIC
GUANOSINE MONOPHOSPHATE (cGMP) IN VASCULAR
SMOOTH MUSCLE CELLS (VSMC). C. Caramelo, A.
Olivera,* K. Okada,*, P. Tsai,* and R.W. Schrier.
Dept. Med., Univ. Colorado Sch. Med., Denver, GO,
USA, and Fund. JimAnez DIaz, Madrid, Spain.
The mechanisms of the vasodilating action of
AN? and other cGMP-mediated agents are not well
understood. In the present study in VSMC in
primary to 3rd passame culture, AN? (1O.b0 to
1O71i) and cGMP (1O to 1O'3M) inhibited
uptake (by a maximum of 23.4 and 25.1%, p<.O5 and
p<.O25, respectively), in a concentration-
dependent manner and by an amiloride (5x105 to
103M)-inhibitabie channel. The blockade of the
Na+ channel was additive with the blockade by
furosemide (1OM). ANF/cGMP decreased the
intracellular alkalinization produced by arginine
vasopressin (Ay?) (f intracellular 8H by 108M
AVP alone was 0.082 vs 0.011 by 1OM AVP + 1O8M
ANT, p<.OO5). ANF/cGMP also inhibited Ca2+
transport systems, as evidenced by blockade of
basal and ouabain-activated 45Ca2 accumulation
(13.5 and 100% inhibition by 107M AN? and 15.3
and 100% inhibition by 104M cGMP, respectively).
45Ga2 efflux was also enhanced by ANFIcGMP. The
effects of AN?/cGMP on 4SCa2+ transmembrane
transport were independent of acute activation of
the Na+/Ca2+ exchanger as studied by varying
extracellular Na+. The present results therefore
indicate that 1) there exist an ANF/cGMP
inhibitable Na+ transport system in VSMC, 2) the
system is probably the Na+/fff antiporter and 3)
there exist a functional antagonism between ANT
and ouabain which involves effects on Na+ and
Ca2 accumulation in VSMC.
RENAL TUBULAR ACTION OF NEUTRAL ENDOPEPTIDASE
INHIBITION IN CONGESTIVE HEART FAILURE (CUP).
P. G. Cavero,* K. B. Margulies,* J. H. Winaver,5
A. A. Seymour,* N. B. Delaney,5 i. C. Burnett, Jr.
Mayo Clinic, Rochester, MN, and Squibb Institute
for Medical Research, Princeton, NJ.
CUP is characterized by an attenuated riatriure-
tic response to atrial natriuretic factor (AN?).
As high levels of neutral endopeptidase (HER) are
in the proximal tubule brush border, we hypothe-
sized that inhibition of NEP (NEP—I) in CU? poten—
tiates the renal tubular action of endogenoua AN?.
We compared the effects of NEP—I (SQ 28,603) at 30
and 60 ag/kg IV bolus (Group I, n5) to exogenous
AN?, 100 ng/kg/min IV infusion (Group II, n5) in
dogs with severe CU? induced by 8 days of rapid
ventricular pacing. tp<.05 to baseline
GFR, FENa, FELl, ANF,
Group I mi/mm
Baseline 36.0±6.6 .1414±.3 28.14±7. 372±52
30 ag/kg 140.1±6.9 l.l8±.32 146.3±l1.8 5l873
60 mg/kg 38.0±5.14 2.23±.28 49557t 1489±76
HER—I resulted In a dose dependent natriurests
with increases in the fractional excretions of
sodium (FENa) and lithium (FELl), the latter a
marker for proximal tubule sodium delivery. This
tubular action was associated with significant
increases in urinary ANF and urinary cGMP. Plasma
AMP increased only after the 30 mg/kg HER-I. In
contrast, in Group II with AN? alone, despite an
increase In plasma ANT (372±76 to 637±146 pg/mi,
p<O.05) FENa did not Increase (.143±,17 to
.91±.147%, NS). Thus in CHF, HER—I may potentlate
the natriuretic action of endogenous AN? by a
tubular mechanism which appears independent of GFR
or plasma AN?.
CHARACTERIZATION OF ATRIAL NATRIURETIC FACTOR
(AN?) RECEPTORS IN HUMAN GLOMERULAR EPITHELIAL
AND MESANGIAL CELLS. Dominique Chansel, Paul Pham
and Raymond Ardaillou. (Intr. by N. J. Dunn).
INSERM 64, H&pital Tenon, Paris, France.
To evaluate the distribution and function
of receptors of ANF in human glomeruli, we stu-
died the binding sites of 1—28 ANF in homogeneous
populations of human glomerular epithelial cells
(SEC ; subcultures 3) or mesangisi celia (MC
subcultures 5—7). I—AN? bound specifically to
both cell types. Equilibrium saturation binding
curves showed one group of receptor sites in MC
(Rd 50 pM, Baax 9000 sites/cell). There were
several groups in SEC with a Rd of 15 pM for the
highest affinity group. Binding was greater at 37
than at 4C in MC, but the reverse was observed
in GEC, due to marked degradation of the tracer
at 37°C. The fractions of undisplaceable tracer
at low pH were 45 and 25 % at 4°C for GEC and MC
respectively. 1—28 ANF, Ala 7—Ala 23 AN?, a
linear analog, and 4—23 C AN?, a specific ligand
15,1earante (C) receptors, similarly inhibited
I ANF binding to MC. 4—23 C AN? exhibited
nearly similar potency as 1—28 AN? in GEC whereas
linear ANF low concentrations (10 pM — 1 oH)
stimulated I AN? binding. 1—28 AN? stimulated
cOIl? production in SEC but not in MC. Both
analogs were inactive in both cell types and did
not modify 1—28 ANF—dependent cGN1' synthesis.
These results demonstrate the presence of a
single type of AN? C receptors in human MC. In
contrast, CEC possess, in addition to biological
receptors linked to guanylate cyclase and C
receptors, a third type of receptors able to
degrade extracellular All? and which are saturated
by it8 linear analog.
Abstracts 337
338
ATRIAL NATRIURETIC PEPTIDE (ANP)-STIMULATED
CYCLIC GUANOSINE MONOPHOSPHATE (cGMP) GENERATION
IN NEONATAL AND ADULT GLOMERULI. Robert L.
Chevalier, Vicki Vallastro*, Joel M. Linden*,
and Arthur E. Freedlender*. University of
Virginia, Depts. of Pediatrics, Physiology,
and Internal Medicine, Charlottesville, VA.
The diuretic and natriuretic response to
acute volume expansion is blunted in the
neonatal compared to the adult kidney. Since
AM' may play a role in this response through the
mediation of cGMP, the release of cOMP following
stimulation by ANF was measured in isolated
glomeruli from 5 adult male Sprague-Dawley
rats and pooled glomeruli from 6 litters of 1
day-old rats (neonates). Following isolation by
sieving, glomeruli were suspended in buffer,
exposed to isobutylmethylxanthine and incubated
with rat (1-28) ANP in concentrations of 0.1 nIl
to 1 uM. After acid extraction, cGMP was
measured by radioimmunoassay, and protein
content was measured by the Lowry method.
Results were as follows (pmol cGMP/mg protein;
,nean±SEM):
[AM'] M 0 10.10 lO- 10.8 l0- 10.6
Adult 1.7 1.8 2.3 5.5 95 15.2
Neonate 4.6 4.2 4.4 6.3 16.4 14.4
Addition of ANP resulted in a dose-dependent
increase in cGMP release (p<O.02), but there
was no significant difference in the potency of
response of neonates compared to adults. We
conclude that rather than an altered renal
response to ANP, age-related differences in ANP
release or clearance may underlie the reduced
response to volume expansion in the neonate.
ROLE OF ANF IN THE PHYSIOLOGICAL REGULATION OF
SALT BALANCE IN MAN. A Dal Canton, G Romano, C
Conte, L Os Nicola, P Veniero, A Caglioti. VE
Andreucci (introduced by G Andres). Depts of Neph
rology, Univ. of Catanzaro and Univ. of Naples,
Italy.
In man, the role of ANF in the regulation of
salt balance is controversial because a)several
studies have failed to show any rise of plasma
ANF (pANF) in physiological natriuretic condition,
e.g. high—salt diet, and b) by infusing AM' a nat
riuresis has been obtained only at high aupraphys
iological pAM' levels. This study was performed
to define the extent to which ANF contributes to
upregulate salt excretion in subjects at high—salt
diet. Eight normal volunteers were first studied
at low—salt diet (80 mNol/day): UNaV and pANF were
measured before and during stepwise infusion of
h— —ANF at 2,4,8,16 ng/kglrnin. The subjects were
then shifted to a high—salt diet (400 mMol/day)
and UNaV and pAM' were measured again. At low—
salt diet, UNaV averaged 0.07 mEq/min and pANF 21
pg/ml; infusion of h——ANF raised stepwise both
UN5V and pANF (means, in mEq/min and pg/ml, reape
ctively: 0.18 and 46; 0.22 and 76; 0.36 and 87;
0.60 and 166). Mean UNaV and pANF at high—salt
diet were 0.30 sEq/mm and 35 pg/ml. Thus, in the
low—salt state, pANE values twice as high as in
the high—salt state are able to give similar UNaV
and the rise of pAM' contributes by approximately
50% to the rise of UNaV due to high salt intake.
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THE ROLE OF ATRIAL NATRIURETIC FACTOR IN
FUROSEMIDE-MEDIATED RENAL AND ENDOCRINE ACTIONS IN
ACUTE CONGESTIVE HEART FAILURE. Debra Fett,5
Patricia G. Cavero,5 and John C. Burnett, Jr.
Mayo Clinic, Rochester, MN.
Furosemide (FUR) is a potent natriuretic agent
in congestive heart failure (CHF), yet its full
natriuretic action may be limited by reports that
FUR may decrease endogenous atrial natriuretic
factor (ANF). We determined the action of FUR
(1.7 mg/kg, I.V. bolus 1 hr after CHF) upon renal
and endocrine function in acute CHF produced by
3 hrs of ventricular pacing in dogs. In control
CHF dogs (n—5), despite maintained high atrial
pressures, elevated plasma ANF decrea8ed at 3 hrs
(306±56 to 205±27 pg/ml, p<.05) but remained above
pre'-CHF levels (lO±lO pg/mi). Despite a decreasein arterial pressure, renin was suppressed and
aidosterone (PA) and glomerular filtration rate
(GFR) were maintained. In the CIIF÷FUR group
(n=6), plasma ANF similarly decreased despite
maintained high atrial pressures with marked
decreases in GFR (36±5 to 21±2 m/min, p<.05) and
elevation of PA (16±2 to 33±6 ng/ml, p<.05). In
Group III (n—6), in which the decrease in
endogenous ANF was prevented by administration
of pathophysiologic concentrations of ANF
(20 ng/kg/min, I.V.) FUR induced reductions in GFR
and activation of PA were prevented. The peak
natriuretic response to FUR was markedly poten—
tiated with exogenous ANF (182+51) vs
14140±88 ljEq/min, p<.05). These studies demonstrate
in acute CHF, 1) a partial ANF deficiency, 2) FUR
decreases GFR and increases PA, and 3) maintenance
of elevated ANF with exogenous atrial peptide with
FUR maintains GFR, attenuates the increase In PA
and potentiatea FUR natriuresis.
ATRIAL PEP'FIDES DO NOT EFFECT VASOPRES8IN STIMU.
LATEDWATER FLOW IN THE TOAD BLADDER Mary J. Fusco.
Mark Gignac', Lloyd P. Raskell Texas Tech University Health Sci.
ence Center, Amarillo Texas.
Previous studies demonstrated an inhibitory effect of atrial
peptide eptides (API III on vasOpressin (VP)-stimulated water flow
in the toad bladder. A similar finding was seem in rabbit cortical
collecting tubule, however another group showed that rat AP was
unable to inhibit VP-stimulated cAMP production in the same tis-
sue, In order to investigate this potential interaction we examined
the effect of various atrial peptides, with and without modulators
of VP, on water flow in isolated toad-bladder sacs.
Atrial peptides were reconstituted in phosphated Ringers solu-
tion with a final concentration of lt albumin to prevent adherence
of the peptides to equipment. Bladders were isolated and suspend.
ad in polypropylene containers. Water flow was measured by
gravimetric technique. AP III at a concentration of l0.7M was un-
able to inhibit submaximal VP stimulated water flow: 10.3 + 4.6
ul/cm5/hr (control) vs. 16.3 8.8 ullcm2/hr tAP III, NS). This lack of
inhibition was also seen with human AP, API, APH nd rat AP.
Carbachol (CI, which stimulates basal water flow, but inhibits VP
stimulated flow via cGMP, t a concentration of I0-2M, enhanced
basal water flow from 2.2± 0.9 ullcm2/hr (control) to 5.8 + 0.7
ul/em2lhr Ic, p<O.005). When AP III at l0-M was added, the basal
water flow enhancement by C was not affected: 4.7 0.7 (C) vs. 4.0
0.7 ul/cm2/hr lAP HI + C, NS). With VP at 20 mU/mi, stimulation
of water flow was inhibited by C but not further influenced by AP
IlL
We then studied the effects of methohexital (MX), which acts as
an in-hibitor of VP - stimulated water flow, presumably through in-
hibition of calcium uptake. No additive inhibition of VP stimulated
water flow was seen when A? III at a concentration of lO-7M was
added to 10-SM MX, (2.8 0.6 for MX alone vs. 1.9±0.6 ul/cm2/hr
for MX + Al' HI, NS).
In conclu*ion, we were unable to demonstrate that atrial pep-
tides in-hibitor VP-stimulated water flow in the isolated toad blad-
der. Furthermore AP ill wasnot able to cause further inhibition of
VP-stimulated water flow when combined with C or MX. The wa-
ter diuresis seen with atrial peptides may be independent of the tu-
bular effects of vasopressin.
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ATRIAL NATRIURETIC FACFOR AND LONG-TERM BLOOD
PRESSURE CONTROL: INTERACTION WITH RENIN-
ANGIOTENSIN-ALDOSTERONE SYSTEM. CA. Gaillard'. J.E.
Hall, H.L. Mizelle, DA. Hildebrandt', and J-P. Montani'. Dept. of
Physiology and Biophysics. Univ. Mississippi Med. Ctr., Jackson, MS.
The aim of this study was to examine the importance of Na intake
and the renin-angiotensin-aldosterone system (RAAS) in modulating
the chronic effects of ANF on renal function and mean arterial
pressure (MAP). After a 5 day control period (C), ANF was infused
iv at a rate of 10 ng/kg/min (ANF 10) for 7 days, followed by 7 days of
20 ng/kg/min (ANF 20), and 7 days of postcontrol (PC)
measurements in chronically instrumented conscious dogs.
Measurements of MAP, Na excretion, and glomerular filtration rate
(GFR) were made in dogs maintained on low Na intake (LS, 7 mmol
Na/day), in dogs on high sodium intake (HS, 265 mmol Na/day) in
which the RAAS was suppressed and in adreoalectomized dogs
(ADX, 7 mmol Na/day) given constant replacement of aldosterone
and glucocorticoid.
Chronic ANF infusion caused no significant changes in GFR in any
of the groups, although Na excretion increased transiently during the
first days of ANF infusion. The changes in MAP during chronic ANF
infusion are shown below.
C (Sd) ANF 10 (7d) ANF 20(ld) PC(7d)
LS(n=7) 87±3 81±2 78±3 85±2
HS(n=6) 85±3 84±4 83±5 84±6
ADX(n3) 89±2 80±2 77±2 84±2
Values are means scm of each period; d denotes days.
Thus, in normal and adrenalectomized dogs maintained on a low
Na intake, chronic infusion of low doses of ANF, calculated to
produce physiological increase in plasma ANF levels, caused sustained
reductions in MAP. High Na intake attenuated the chronic
hypotensive effect of ANF, possibly due to suppression of the RAAS.
These data are consistent with the hypothesis that the long-term
effects of ANF on blood pressure regulation may be mediated, in part,
via interactions with the RAAS, although decreases in aldosterone do
not appear to play a role in these responses.
DECREASED RENAL ANP RECEPTORS AND BLUNTED
RESPONSE TO AN? INFUSION IN EXPERIMENTAL
DIABETES. Miriam Galbusera*, Ariela Benigni*,
Norberto Perico*, Jacek Dadan*, Maurizio
Gabanelii*, Paoia Boccardo*, Tiziana Mennini* and
Giuseppe Remuzzi* (intr. by C. A. Andres ) . Mario
Negri Inst., Bergamo and Milan, Italy
It has been suggested that glomerular
hyperfiltration in streptozotocin-induced
diabetes meilitus in rats is mediated by atrial
natriuretic peptide(ANP) . We evaluated plasma
levels of AN? and plasma volume(PV) in relation
to renal ANP receptor density and affinity in
diabetic rats 6 weeks after the administration of
streptozotocin. i-AN? plasma levels were
significantly higher in hyperglycemic diabetic
(MD, n6) ('75.2±8.3 pg/mi) than in control (C,
n=6) animals (34.7j_8.l pg/mi; p<O.0l)
Administration of insulin to keep diabetic rats
normoglycemic (ND, n6) normalized i-AN? plasma
levels (30.5+5.2 pg/mi). By contrast, ?V did not
differ significantly among the groups (HD:
46.6+3.8; ND: 42.4±3.2; C: 43.2±2.0 mi/Kg b.wt.)
and did not correlate with i-AN? plasma levels.
By autoradiography, a significant reduction in
the number of renal cortical AN? receptors was
observed in MD rats as compared to C
(Bmax:0.06±0.01 vs 0.09±0.02 fmol/msn2), without
changes in receptor affinity (lcd: HD:0.27±0.10,
C:0.3±0.07 nM), A blunted response of GFR to AMP
(1 sg/kg/min) infusion was observed in HO in
respect to C rats (% increase in GFR: HD:8.1±0.9,
C:83.2±1.9). These results indicate that in MD
rats 1) AN? plasma levels are elevated Without
changes in PV; 2) density of AMP binding sites
are significantly reduced in the renal cortex,
but not in medulla; 3) glomerular hemodynamic
response to AN? infusion is markedly blunted.
RENAL SYNTHESIS OF ATRIOPEPTIN IN PHYSIOLOGY
AND PATHOPHYSIOLOGY. James E. Greanwald, Philip
Needleman, Martin Wilkins, and George F. Schreiner.
Washington University Medical School, St. Louis, MO.
Atriopeptin (AP) is synthesized in mammalian atria as a
126 amino acid prohormone (API26, MW—l3Kd) but is secreted
and circulates as a 28 amino acid peptide (AP28). Because of
the disparity between circulating levels of AP and renal
function we evaluated the potential of the kidney to
synthesize AP basally and in an experimental model of
nephrosis characterized by sodium retention. Kidneys from
Sprague Dawley rats were immediately extracted in boiling IN
acetic acid and subjected to 075 sepaharose chromotography.
Fractions containing AP immunoreactivity were detected by
an ELISA assay developed in our laboratory using a guinea
pig antibody generated against AP28. 5-10% of the total renal
APir co-migrated with authentic AP126 as prohormone. This
fraction was further subjected to reverse phase HPLC using a
Vydac Cl8 column in an increasing acetonitrile, H20 gradiant
and again co-migrated with authentic AP126. Rats made neph-
rotic by the IP injection of the aminonucleoside of puromycin
(15 mg/ bOg BW, day 7) showed a 10-fold increase in renal
synthesis of AP prohormone, as determined by co-migration
with AP126. Because the AP prohormone is extracted from
the rat kidney and the circulating form is a smaller 28 amino
acid peptide demonstrates the kidneys ability to synthesize
AP. By specific immunostaining via biotinylated antibody and
strepavidin-peroxidase, we have localized the site of synthesis
to the distal convoluted nephron. In the nephrotic state, the
distal tubules display a marked increase in the number of
cells with granules positively labeled for AP and in the
number of AP positive granules per cell. This is the first
report of the renal synthesis of AP and of its upregulation in
nephrosis. Thus, we hypothesize that AP acts as a renal
autocoid that is synthesized in the distal nephron, secreted
into the tubule and acts on specific medullary receptors to
regulate sodium excretion.
THE ROLE OF ATRIAL NATRIURETIC PEPTIDE (ANP) IN
THE RECOVERY OF RENAL FUNCTION AFTER RELEASE OF
BILATERAL URETERAL OBSTRUCTION (auo). 1?.A.
Gulini*, D. Marion,* E.D. Vaughan, Jr. Division
of Urology, The New York Hospital-Cornell Medical
Center, N.Y., N.Y.
Plasma ANP levels are elevated in patients
with BUO. To further characterize the role of ANP
in postobstructive diuresis, natriuresis and
recovery of renal function, 6 euvolemic (Cr. i)
and 6 acutely volume-expanded dogs (Cr. 2) were
subjected to 48 hr of 81.70 and underwent hourly
hemodynamjc and clearance studies for 15 hr after
release of 81.70. In Cr. 1 post-BUO diuresis and
natriuresis ceased at 6 and 2 hr, respectively,
but was prolonged in Gr. 2 for 9 and 9 hr,
respectively. Before BUO GFR in Cr. 1 and Cr. 2
was similar (60±4 and 67±7 mi/mm, respectively)
and decreased to a similar level 1 hr after
release of BUO (26±3 and 35±7 rnllmin, respective-
ly). In Cr. 1 GFR did not increase during the
entire 15 hr after release of BUO. In contrast,
CFR in Cr. 2 rose to 42±7 (P<O.05) at 5 hr and
continue to increase to 47±7 mi/mm (P<O.02) at
12 hr after release of BUO. In Gr. 1 the control
plasma ANP level was 18±3 and was not altered by
8130, whereas in Gr. 2 AM' rose significantly
after BUO from 31±7 to 63±11 fmol/ml (F<O.O1).
Before and after BUO pulmonary capillary wedge
pressure was 5±2 and 7±1 malig (N.S.) in Cr. 1 and
increased from 9±1 to 13±2 mmllg (PO.01) in Gr.2.
We conclude that ANP release by volume expansion
during BUO allows a greater recovery of GFR after
release of the ohstruction and may also play a
role in enhancing postobtructive diuresis and
natriuresis.
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REGULATION OF ANP RELEASE IN CHRONIC HEMODIALYSIS
PATIENT. Hideki Hirakata*, Harumitsu Kumagai*,
Emil Paganini. Magnus Magnusson*, Satoru
Nakamoto, Emmanuel Bravo, Fetnat FouadTarazi*.
Cleveland Clinic Foundation, Dept. of Heart &
Hypertension Research, Cleveland, Ohio
Factors influencing release of atrial
natriuretic peptide (AN?) are not yet clear. The
relative importance of left aErial stretch vs.
left atrial pressure has been controversial. To
answer this question, we measured AN? (at rest
and during passive leg raising), hemodynarnics,
and humoral indices at maximum volume expansion(pre-lst dialysis), then at clinically defined
dry body weight (post 2nd dialysis), in 7 chronic
lID hypertensive patients (51±7 years old,
x SE). During pre-dialysis leg raising, AN?
increased significantly from 354±65 pg/al to
495±69 pg/al at pre-lst dialysis and from
242± 26 pg/al to 416±48 pg/al at pre-2nd dialysis
but it did not change during post-dialysis leg
raising. Mean arterial pressure, left atrial
dimension and plasma renin activity did not
change during this maneuver.
These data suggest that left aErial
pressure may be more influential than left atrial
dimension in AMP release during volume overload
status.
ATRIAL NATRIURETIC PEPTIDE (AN?) CAUSES A ISE IN
GLOMEULAR PERMEAELITY IN MAN. WMT Janssen , I) de
Zeeuw , ?E de Jong (Intr. by Lw Statius van Epa).
University Hospital, Groningen, the Netherlands.
Animal data suggest that the renal hamodynamic
action of AN? is caused by affecting both pre- and
postglomerular vessel tone. To test this in man we
studied effects of AN? infusion (1 sg/min for 2h)
on CFR, ERPF, FF and the fractional excretion of
albumin (FA1b) and IgG (FIgO) in 11. normotensives
(NT) and 8 essential hypertensive patients (NT).
NT Contr Alit NT Qun 1J &e
irAN? 39±4 272±45t 46±6 25±5 144±35t 33±4
MAP 87±3 .86±3 86±3 112±2 108±3 107±2
GFR 116±4 119±3 t 113±4 112±7 117±6 f 113±7
ERPF 491±24 432±19t 417±181 439±35 387±28f 444±36
FF 24±1 28±1 t 24±1 26±1 30±1 f 26±1
FAlb 43±8 78±15 63±19 63±23 496±l74t 73±44
FIgG 24±13 50±2Ot 18±6 13±8 66±19 4±2
mean SEll; t—p<O.05 vs control
AN? induced a 5-6 fold rise in plasma immuno-
reactive AN? (irAN?,pg/ml) similar in both groups.
Mean arterial pressure (MAP) did not change. GFR
and PP increased, whereas ER?F fell similarly inboth groups. This is consistent with an efferent
constriction. FA1b (%x106) rose, interestingly
more in NT than NT (p<O.Ol); this rise correlated
with control MAP (r—0.65, p<0.0l), suggesting that
AN? causes afferent dilatation with a concomitant
increase of intraglomerular pressure. FIgG (ExlO6)increased similarly in both groups; this rise
correlated with the rise in GFR (r-O.64, p<O.Ol),
suggesting an increased glomerular permeability.In conclusion, the AN? induced changes in renal
hemodynamics in man are probably due to afferent
dilatation and efferent constriction accompanied
by an increased glomerular permeability.
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EFFECT OF AGING ON ATRIAL NATRIURETIC PEFFIDE
(AM') SECRETION AND GLOMERUIAR RECEPTOR
BINDING. Jonathan Kso', Eric F.C.Wong', and Norman
LM.Wong, Dept.of Medicine, U.ofBritish Columbia, Vancouver.
An elevated plasma ANP level was observed in aged men.
The aim of the present study is to examine the effect of aging
on the release ofANP from isolated atria and on the receptor
binding characteristics in the renal glomeruli. Studies were
conducted in 4 groups of male Wistar rats designated as Young,
Adult, Middle-Age and Old (age In days, mean±SEM: 35±1,
70±2,290±13,600±1 respectively). Mean plasmaAN? level in
the Young rats was 72±4 pg/mI and this was increased to
158±38 pg/mI in the Old rats. A significant correlation was
found between age and plasma AN? levels (r0.527, p<O.OOS).
The atria of these animals were isolated and superfused with a
modified Langendorif apparatus. The spontaneous release of
ANP was5.74±0.42 pg/mm/mg in the Young rats as opposed to
10.0±0.65 pg/mitt/mg in the Adult rats (p<O.OO1). However, as
the rat aged, the release of AN? was significantly decreased to
7.30±0.43 pg/mm/mg in the Middle-Age and 4.70±0.25
pg/mitt/mg in the Old rats (p<O.O1 and 0.001, respectively, as
compared to Adult). This result suggests that AN? secretion
increases during maturation and declines with advancing age.
To determine whether the age-associated alterations in plasma
ANP levels has any effect on the binding of AN? to its target
tissues, radioligandbinding experiments were carried out. The
receptor density increased from 182±9 to 446±31 fmol/mg
during maturation (p.cO.OOl) and declined with age to 312±21
fmol/mg in the Middle-Age and 223±10 fmol/mg in the Old rats
(both p<0.O01 vs Adult). On the other hand, the affinity of the
ANP receptor was reduced correspondingly during maturation
(Kd; 0.154±0.016 vs 0.283±0.025 nM, p<O.001), and elevated
during aging (0.070±0.010 nM, p<O.OOl vs Adult). These
results suggest that aging can affect AN? release from the
isolated atria and age-associated elevation in plasma ANP level
can regulate receptor density and affinity.
MECHANISM OF ATRIAL NATRIURETIC PEPTIDE (ANT)
RELEASE BY MANNITOL. Brenda R.C. Kurnik, Lawrence
S. Weisberg, Alan Askenase* and Peter B. Kurnik*.
Robert Wood Johnson Med. Sch., Camden, New Jersey.
The mechanism by which mannitol (M) increaaaa
GFR and renal blood flow is not known. AMP has
similar renal effects. To investigate whether ANT
may mediate the renal effects of niannitol, 20
patients received either N (15 gm bolus, 15% in-
fusion at 100 cc/hr) or equal volume of 75 simol
saline (5) at cardiac catheterization. Serum AMP5
osmolality (Osm) and all other parameters were
measured at baseline, 10 mm. after bolus (before
contrast), and 60 mm. after bolua (after cardiac
cath.
(mean + SE) AMP (pg/ml) osm (mOss/i)
S N S H
Baseline 73±38 62+11
10 Mm. 74+43 10029 288+2 289+2
60 Mm. 1481-71 22959 2942 2992
AM' and Osm M) S (ANOVA, p(.O5)
AN? rose higher in N than S. Oem rose higher in M
than 5, and this increase in Osm correlated with
AMP release in N, not S. Antidiuretic hormone in-
creased significantly (NS: ANOVA p .05).
Right atrial and pulmonary wedge pressures
increased in both groups, but did not correlate
with AMP releaae in either group. Echocardio—
graphic measurements of right and left atrial
areas did not change significantly in either group.
Mannitol stimulates AN? release. This effect
correlates with the change in serum OSM and not
cardiac pressures or dimensions. This increase in
AN? may explain mannitol's renal effects.
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ATRIAL NATRIURETIC PEPTIDE (ANP) INFUSION
REVERSES NATRIURETIC RESISTANCE TO
WATER-IMMERSION IN CIRRHOTIC PATIENTS. L
Legault, L.M. Blendis*, A.G. Logan, K. Skorecki.
Dept. of Medicine,Univ. of Toronto, Toronto, Ont.,
Canada.
Pentoneovenous shunting (PVS) induces a marked
natriuresis in cirrhotic patients with refractory ascites,
associated with a 6-fold increase in plasma ANP
(pANP). We have found that in some of these
patients, neither infusion of ANP alone nor water
immersion (WI) alone induces a negative Na
balance. To further study the contribution of ANP to
PVS-induced natiiuresis, WI was carned out for 2hr.
in 11 such patients followed by a 2hr. infusion (inf) of
ANP while WI continued. Patients off all diuretics
received 20 mmol/d Na intake for 7 days. The
infusion rate was selected to achieve the same pANP
as in PVS. (Mean pANP post PVS 25OpgImL).
Urinary sodium excretion (UNaV), pANP, and
aldosterone (Aldo) are reported. Mean±SEM.
p<.05 to baseline.
Baseline WI WI+lnf
UNaV(mmol/h) 0.1 3±.03 0.37±08 2.27±.54*
ANP(pg/mL) 31±6 64±15 222±17*
Aldo(nmol/L) 5.6±1.2 3.6±0.7* 2.2±0.4*
Conclusion: Resistance to WI can be overcome by
volume expansion associated suppression of
antinatriuretic influences in conjunction with further
increasing pANP to levels achieved during PVS.
Both factors appear necessary for PVS induced
natriuresis.
ROLE OF RENAL DOPAMINE (DA) AND DA-l
RECEPTORS IN THE NATRIURETIC AND DIURETIC
RESPONSE TO ATRIAL NATRIURETIC FACTOR.
M. F. Lokhandwala, S. S. Hegde', A. Ricci*, J. Vega"
and F. Amenta*. Dept. of Pharmacology, University of
Houston, Houston, Texas and Dept. of Neurological
Sciences, University of Rome, Rome, Italy.
The diureticandnatriuretic effects of Atrial Nauiuretic
Factor (ANF) are partly mediated through a direct tubular
action, the precise mechanism of which is still unclear. We
have provided evidence for a role of endogenous DA and
DA- 1 receptors in the natriuretic response to volume
expansion in rats (Hypertension 13:828-834, 1989). In
the present study, we examined the possible involvement
of the renal DA-ergic system in the natriuretic and diuretic
effects of ANF. In anesthetized rats, ANF (10 llg/kg/hr)
produced diuresis, natriuresis and kaliuresis which was
accompanied by hypotension, bradycardia and an increase
in glomerular filtration rate (GFR). In the presence of
SCH 23390, a DA-1 receptor antagonist, the diuretic and
natriuretic responses to ANF were markedly attenuated
whereas the changes in potassium excretion, blood
pressure, heart rate and GFR were similar to that in the
control group. ANF did not cause any changes in urinary
DA excretion in either group of animals. The peak plasma
levels of ANF did not differ significantly between the 2
groups of animals. In whole kidney slices, ANF displaced
['H]-SCH 23390 in a dose-dependent manner. However,
in this respect, ANF was less potent than DA, the IC50
values being 10 iM for ANF and 6.3 iM for DA. These
results suggest that DA- 1 receptor activation is involved in
the renal effects of ANF. ANF does not promote increased
synthesis or release of endogenous DA. It is possible that
renal effects of ANF arise from its direct interaction with
DA-l receptors. Alternatively, one can speculate that tonic
activation of DA-l receptors by endogenous DA enhances
the tubular responsiveness to ANF.
HYPERFILTRATION STATE IN EARLY IDDM: ANF OR
HYPERGLYCEMIA? J. MilIer*, J. Floras"',
B. Zinman*, K. Skorecki, A. Logan. University
of Toronto, Canada.
To determine the relative contribution of
Atrial Natriuretic Factor (ANF) and hyperglycemia
to the hyperfiltration state in early IDDM, 5
IDDMs (mean age 29, mean duration 10DM 5 years,
normotensive, no microalburninuria) were maintained
on a 200 minol sodium diet for 7 days, then studied
at 2 glucose levels: 4 and 10 mmol/L, on 2 separ-
ate days, using the glucose clamp technique.
Lower body negative pressure (LBNP) -15 mmHg for
90 mm was used to lower CVP and ANF, without af-
fecting heart rate or blood pressure (HR,BP).
Catecholamines (NE), vasopressin (AVP) and renin
(PRA) were measured. Responses were compared to
euglycemic normals. Results are expressed as
mean ÷sern, (*) indicates change from baseline,
(#) indicates difference from normal p<.05.
CVP ANF ERPF GFR
NORMALS
O mm 4+.4 21±3 618±25 128+8
90 mm .4+.6* 11±1* 456+88 76+*
IDDM (4 mmolTL)
O mm 5+1 33+2# 8O7+59# 170+19#
90 mm i1 192*# 37578* 74+T9*
10DM (10 m6lIL)
— — —
O mm 5+1 31+3# 694+59# 158+13#
90 mm ii' 2O2*# 426lO1* 84+T9*
With LBN there was iio change iii AVP, NE,PRA,
HR, BP. GFR fell in parallel with ANF. There
were no differences detected between the two
glucose levels. Therefore, the elevation in ANF
rather than hyperglycemia can be implicated in the
hyperfiltration state in early 10DM.
CELLULAR MECHANISMS OF THE CLEARANCE FUNCTION OF
C—ANF RECEPTORS. D.R. Nussenzveig*,J.A. Lewicki*
and T. Maack. Dept. of Physiology, Cornell Univ.
Ned. Coll.,N.Y., N.Y. and California Biotechnol-
ogy, Mountain View, CA.
We have previously demonstrated that C—ANF
receptors remove ANF from the medium by receptor—
mediated endocytosis and lysosomal hydrolysis
(D.R.Nussenzveig, et al The Endocrine Society 71st
Annual Meeting, p301, 1989). To further charac-
terize C—ANF receptor clearance function we deter-
mine the time course of C—MtF receptors internali-
zation and recycling in cultured bovine vascular
smooth muscle cells, using 25I—ANF1—28 and 125I_
(Y3)—C—ANF3—23 a specific ligand of C—ANF recep-
tors. During the first 15 mm., saturating con-
centrations of 1251—ANF1—25 and 1251_(Y3)_
C—ANF3—23 led to a rapid decrease in cell surface
receptor density by 48 and 29% respectively, and
then >88% of the C—ANF receptors returned to the
cell surface in 1 hr. IiPLC analysis revealed that
radioligand eluted from the cell surface co—
migrate with 1251—ANF1—28. Internalized radio—
ligand is rapidly hydrolysed to monoiodotyrosine
which is then rapidly released to the medium. In-
termediate metabolites were detected inside the
cell but not in the medium. N1i,Cl almost com-
pletely inEibited radioligand metabolism, in-
creased intracellular radioactivity and interfered
with the recycling of C—AItF receptors. Excess cold
A1tFi—8 and C—ANT,—23 completely abolished 1251
ANF1—28 receptor—mediated hydrolysis. Results dem-
onstrate that rapid receptor internalization and
recycling as well as lysosomal hydrolysis of in-
ternalized ANT are the cellular mechanisms by
which C—ANT receptors exert their clearance func-
tion.
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SPECIFIC BLOCKAGE OF C—MF RECEPTORS BY SMALL
LINEAR PEPTUIE ANALOGUES CAUSES NATRIURESIS IN THE
RAT. J.Okolicany*, B. Scarborough*, G.McEnroe*,
L_L.Kang*, J.Lewicki*, and T.Naack. Dept. of Phys-
iology, Cornell Univ. Med. College, New York and
California Biotechnology, Mountain View, CA.
Truncated peptide analogues of ANF bind speci-
fically to C—ANF receptors and are natriuretic in
the rat by decreasing metabolic clearance and in-
creasing plasma levels of endogenous ANF (Heads et
al.,Science 238:675,1987; Almeida et al. ,Am.J.
Physiol,256:R469,1989). We have now developed
specific small linear peptide agonists of C—ANF
receptors (LPACR) with modified structures con-
taining 5 to 10 aminoacids (aa) from position 8 to
17 in the ANF molecule. The natriuretic effect of
a constant i.v. infusion (10 pg/mm/kg B.W.) of
these peptides was tested in intact anesthetized
rats. Two control, three experimental and three
20 miii recovery periods were performed. LPACR(Saa)
and LPACR(lOaa) increased sodium excretion from
1.1±0.2 to 3.6±0.3 pEq/mun (n7,p<0.01) and from
2.2±0.2 to 6.1±0.9 pgq/uiun (n3,p<0.05), respec-
tively. Sodium excretion in the recovery periods
(LPACR(5aa)2.5±O.4;LPACR(1Oaa)3.7±0.8 pEq/mun)
tended to return to control levels. LPACR(5aa)
also significantly (n7.p<0,O5) increased CFR from
2.1±0.2 to 2.5±0.1 mi/mu, UV from 14.3±3.9 to
26.5±3.0 p1/mu, UICV from 0.7±0.1 to 1.1±0.1 pEq/
sin and decreased lISP from 105±4 to 97±4 inmHg.
These results demonstrate the effectiveness of
small linear peptide agonists of C—ANF receptors
to increase sodium excretion in the rat. The re-
sults suggest a potential therapeutic role of
these modified peptides as natriuretic and blood
pressure reducing agents.
Plasmaconcentrations of ANP and renal sodium
excretion during acute i.v. saline load in patients with
essential hypertension (EH) before and after inhibition
of the angiotensin converting enzyme (ACE).
Predel, H. Klein, A. Backer, H. Meyer-Lehnert, M.
Mohaupt, H. Stelkens, H.J. Kramer. Med. Univ.
Poilkilnik, D—5300 Bonn
In six patients with mild essential hypertension plasma
concentrations of ANP and cGMP were within the
normal range. An acute i.v. sodium load with 1000 ml
0.45% Had over a period of 48 mm was performed
before and after four weeks of treatment with the
ACE—inhibitor lisinopril. Sodium load without ACE-
inhibition resulted in a significant increase in plasma
levels of ANP by 81% from 13.9±2.1 to 25.2±4.2 pmol/l
and of cGMP by 92% from 3.9±0.3 to 7.5±1.1 pmol/ml;
(p<O.005). Without ACE—inhibition a positive relationship
between ANP plasma concentrations and urinary sodium
elimination was observed. After four weeks of ACE—
inhibition blood pressure (BP) decreased from
161 to 146±3/86±4 mmHg (p<O.005) and basal
plasma concentrations of ANP moderately declined to
11.0±0.6 pmol/l (n.s). The infusion of saline after four
weeks of treatment with the ACE-inhibitor resulted In
a comparable increase in plasma levels of ANP by 60%
whereas the increase in cGMP plasma concentrations
was partially blunted (+29%). Under these conditions
the relationship between ANP and natriuresis during
saline load was lacking; instead the resulting
natriuresis was dependent on BP changes during saline
infusion. We conclude that an acute volume load of
1000 ml of 0.45% Had is an adequate stimulus for the
secretion of ANP into the circulation. During simul-
taneous ACE Inhibition the increase in plasma ieveis
of the "second messenger" cGMP is diminished, the rise
in the urinary sodium elimination is not correlated with
plasma concentrations of ANP but is primarily
depending on BP and thus on renal perfusion pressure.
GLOMERULAR RECEPTORS FOR ATRIAL NATRIURETIC
PEPTIDE (ANT') IN PUROMYCIN AMINONtJCLEOSIDE (PA)-
INDUCED NBPHROTIC SYNDROME (NS) IN RATS. M. lislith
Badin' (intr. by Lee Hebert). The Ohio State Univ., Dept. of
Veterinary Pathobiology, Columbus, OH.
PA administration to rats results in marked proteinuria, avid Ns
retention and edema formation that resembles NS in humans. Previous
work in this laboratory demonstrated that 5 days infusion of ANT'
resulted in an increase in glomerular filtration rate (GFR) without
increasing urinary Na or K excretion in rats with PA-induced NS
(Radin, Amer. J. Hypertension 2:44A, 1989). However, GFR did not
increase to normal levels. (3lomerular receptors for ANT' in PA-
induced NS were examined in this study. Male Sprague Dawley rats
were injected with either 15 mg/lOOgm body weight PA (P, n=6) or
saline (C, n =5), untraperitoneally, and kept in metabolic cages. Tail
cuff systolic pressure (SF) and 24 hr urinary Na, K, and protein
excretion were measured. Seven days post injection, plasma was
obtained for determination of ANT' concentration, blood volume (BV)
was measured and membranes were prepared from isolated
glomyIli.
Competative binding studies were performed using 25-50 pM 2
rANT' sod 2.5-2500 pM unlabled rAN?. Data is given as mean .±.
SEM:
th:oyp Binax Kd ANP BV
(fmj/gg) (gIkU thgLtnli (ml/l00 gmip 944 59 149 5.413 0.51
C 1642 58 79 4.576 0.26
There were no signifcsnt (p>0.05) differences between groups for BV,
plasma ANP or SP (PA 1258, C= 133±8mmHg). P rats had
significantly (p<O.O5) lower density of glomcrular ANT' receptors, but
no difference in binding affinity compared to C. In conclusion, PA-
induced NS is not accompanied by volume expansion or increased
plasmaANT' concentration. The decreased number of glomerular ANP
receptors may, in part, account for the lower GFR observed in this
syndrome.
CIRCULATING ATRIAL NATRIURETIC FACTOR
DURING LONG TERM MINERALOCORTICOiD
ADMINISTRATION. Thomas R. Schwab and J.C. Burnett,
Jr. Dept of Medicine, Mayo Medical School, Rochester MN
Studies from our laboratory have demonstrated that
plasma atriai natriuretic factor (ANF) is increased at least
transiently during the initial escape from the sodium
retaining effects of minersiocorticoid administration.
However, it is not known whether increases in plasma ANF
are maintained or play a role in sodium balance during long
term mineralocorticoid excess. The present study was
therefore designed to determine if plasma ANF is increased
during the long term renal adaptation to mineralo-
corticoids. Following baseline determinations five weekly
metabolic studies were performed in male dogs(n—6)
receiving either daily 15 mg subcutaneous injections of
deoxycorticosterone acetate (DOCA) and a 150 meg sodium
diet (Group I) or a 45 meg sodium diet alone (Group ii).
Mineralocorticoid escape occurred by the end of the first
week of study in Group I with marked increases in urinary
sodium excretion compared to Group 11(122.4±23.7 vs.
43.2±1.7 meq/day, p<0.05)and was maintained at these
levels throughout the study. Mean plasma ANF did not
significantly differ from baseline or between the groups at
five weeks (Group I, 41.9±2.7 vs. Group II, 38.0±14.8
pg/mI) despite significant decreases in mean plasma renin
activity (Group I, <0.01±0.0 vs. Group Il 0.3±0.1
ng/mllhr). This study demonstrates that during five weeks
of mineralocorticoid adminstration and maintenance of
sodium balance plasma renin activity decreases in the
absence of increases in plasma ANF. These data support the
hypothesis that ANF-independent suppression of the renin
angiotensin system may be an important humoral
determinant of sodium balance during long term
mineralocorticoid administration.
EFFECTS OF ATRIAL NATRIURETIC FACTOR (ANF) ON
cGMP SYNTHESIS IN INNER MEDULLARY COLLECTING DUCT
(1MG!)) SUBSEGMENTS OF RATS. Kazutomo j'
Hiroshi Nonoguchi,* Kimio Tomita and Fumiaici
Marumo. 2nd Dept. of mt. Med., Tokyo Med. &
Dent. Univ., Tokyo, Japan.
1MG!) is thought to be the main target site
of ANF action. IMCD is devided into 2
subsegments (IMGO1;outer third, and IMCD2,3;inner
two—third) from the aspect of urea and water
permeability. IMGD1 has similar characteristics
to outer medullary collecting duct (OMCD). To
elucidate whether there is a difference between
these segments in ANF actions, we investigated
effects of MW on cGMP synthesis in IMCD
subsegments and OMCD. We also examined effects
of arginine vasopressin (All?) on cMIP synthesis.
IMCD subsegments (IMCD 1, 2, 3) and 0MG!)
were microdigsectd, and cGMP production
stimulated by 19'N MW and cAMP productions
stimulated by 10 M AVP were measured.
cGMP( fmol/mm/3min) oANP(finol/mm/3min)




Tn=7 or 8, mean±SE)
cGMP production in IMGD1,2,3 was
significantly higher than that in OMCD and there
was no difference among 1MG!) subsegments. On the
other hand, cAMP production in IMCD1,2,3 was only
slightly higher than that in 0MG!).
We conclude 1) as target sites of AVP, 1MG!)
subsegments are similar to 0MG!) 2) as a target
site of ANF, 1MG!) is homogenous and is clearly
distinguished from 0MG!).
ATRIAL NATRIURETIC PEPTT!)E (AMP) RELEASE FROM
HUMAN MYOCYTES IN PRIMARY CULTURE. Lawrence S.
Weisberg, Kathleen Kelley*, Steven Allee* and
Brenda R.C. Kurnik. Robert Wood Johnson Medical
School, Camden, New Jersey.
Prior studies have examined ANP release from
nonhuman atrial myocytes. We have developed a
method for maintaining human atrial myocytes in
primary culture in order to study ANP release.
Adult human atrial appendage is routinely
excised and discarded at cannulation during
coronary bypass. We collected this tissue and
prepared cell suspensions after treatment with
hyaluronidase/collagenase. Cells were resuspended
in MEN + 20%FBS. Myocytes were selected by
differential adherence at 5h, and replated onto
type IV collagen—coated wells in the same medium.
At 48h medium is replaced by MEM/F—10 with or
without 1O%FBS. After 4—5d medium is replaced
hourly and supernatant assayed for AMP by RIA.
Cells remained viable for over 14d in primary
culture. Hourly AMP release was constant up to 6h
(128 + 14 pg/well/h, N=83, x SE). Serum did not
affect cell viability or ANP release. Nannitol
infusion increases serum levels of ANP in vivo
(Clin Res 36,522A (1988)). However, mannitol did
not stimulate AMP release in our cells, Anti—
diuretic hormone (5 x 10PM) stimulated ANP
release (220 pg/well/h, N=25, p(.O5).
In conclusion, human atrial myocytes can be
maintained in primary culture and remain viable in
the absence of serum. AMP release Is constant
over 6h. ADH but not mannitol stimulates AMP re-
lease in vitro. This is the first study of ANP
release from human atrial myocytes In culture.
Further studies with these cells will define the
cellular mechanisms of AMP release.
CULTURED AORTIC SMOOTH MUSCLE CELLS (SMC)
SECRETE ATRIAL NATRIURETIC FACTOR (ANF).
Christof Westenfeder. and Robert L. Baranowski. Univ. of
Utah and VA Med. Ctrs., Salt Lake City, UT.
We observed that ANF of non-cardiac origin was released
into the circulation when native hearts of calves were replaced
with artificial atria and ventricles. The sources of non-cardiac
ANF were unknown. We detected subsequently that both rat
and bovine aorta and v. cava contained significant quantities of
pro-ANF and ANF(99-126). In order to determine whether
aortic SMC synthesize and secrete ANF, we examined
confluent early subcultures (<5) of rat aortic SMCs (10% fetal
calf serum). Culture media contained 3.3 0.2 ng ANF/106
cells/24 hrs, determined daily for 10 days. Fetal calf serum
contained <0.1 ng/well. Boiled extracts (1.0 M acetic acid) of
the same SMCs (6 cultures) contained 2.2 0.1 ng ANF/106
cells. Reversed phase chromatography indicated that both
mature ANF(99-126) and N-terminally extended froms of
ANF were present in cell extracts and culture media. These
data demonstrate for the first time that cultured aortic SMCs
synthesize and secrete ANF. Since both aortic endothelial and
SMCs possess specific ANF receptors, our data suggest that
vascular ANF may have important para- and autocrine
functions. These effects may both be mediated by intrinsically
released ANF and by cGMP, ANFs second messenger. The
potential importance of this "aortic ANF system' in vascular
physiology, hypertension and atherosclerosis will be explored.
INHIBITION OF Na-H' ANTIPORT IN RENAL BRUSH
BORDER MEMBRANE (BBM) ELICITED BY ANF IN VIVO IS
MEDIATED BY DOPAMINE (DA). J. Winaver'J.C. Burnett,
G.M. Tyce' and T.P. Dousa. Mayo Medical School, Mayo
Clinic and Foundation, Rochester, Minnesota.
Our previous studies suggested that ANF administered to
rabbits in vivo elicits inhibition of Na'-H antiport in BBM of
proximal tubules by an indirect mechanism. In the present
experiments we explored the manner by which intrarenal DA
is possibly involved in mediating this indirect ANF effect.
Incubation of rabbit renal cortical tubule suspension with 0.1
5M ANF alone had no effect on the rate of Na-H antiport
in BBMV prepared from incubated tubules. However, when
incubated with 10 5M DA in the medium, addition of 0.1 5M
ANF decreased (- 21%; p<O.05) the rate of Na-H antiport.
Also, incubation of cortical tubules with 100 5M DA alone
markedly inhibited Na-H antiport in BBMV (- 34%; p <
0.05). In contrast, DA had no effect on Na-H antiport
when added directly to isolated BBMV. The content of DA
in extracts of plasma and tissue of rabbits was determined
by HPLC. Infusion of ANF in a dose that caused inhibition
of Na-H antiport in BBM had no detectable effect on
plasma levels of L-DOPA and free (non-conjugated) DA in
plasma and in extract from renal cortical tissue. On the
other hand, urinary excretion of free DA was markedly
enhanced (+ 134%; p < 0.01) in response to ANF. These
findings suggest that circulating ANF enhances the
generation of intrarenal DA, which then inhibits Na-H
antiport in BBM by its direct action on proximal tubular cells.
This action of DA can be enhanced by the presence of ANF.
We conclude that ANF inhibits Na-H' exchange across
BBM of proximal tubules indirectly via stimulating the
autocrine DA system in renal cortex.
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EFFECTS OF DIETARY MAGNESIUM ON AIRIAL
NATRIURETIC PEPTIDE (ANP) RELEASE. Norman
LM. Wong. Eric F.C. Wong,' and David C.K Hu.5 Dept.
of Med., Univ. of B.C., Vancouver, B.C., Canada.
Previous studies have shown that calcium enhances ANP
release. The effect of magnesium is not known. The aim
of the present study is to examine the role of dietary Mg
and ANP release in male Wistar rats. Experiments were
conducted in 3 groups of animals. Group I
(normomagnesemic n= 16) and II (hypermagnesemic n =8)
received 3.5 and 10 gm MgSO4/kg of diet. Group III
(hypomagnesemic n=8) was fed a Mg deficient diet. Plasma
Mg in Group I, II and III were 0.99±0.02, 1.18±0.02 and
0.42±0.1 mM respectively. Plasma ANP in Group I, H and
HI were 109±3, 118±3 and 93±1 pg/mI respectively. A
positive correlation was found between plasma ANP and Mg
(r= 57 p<O.Ol) suggesting that Mg played a role in ANP
release. We have also measured ANP content in the atria.
ANP concentration in the atria was lowest in the
hypomagnesemic rats (Group III 344±63 ng/mg tissue) and
highest in the hypermagnesemic animals (Group II 544
ng/mg tissue). ANT' content in the normomagnesemic rats
(Group I) was 495±40 nglmg tissue. This result indicates
that Mg affects ANP content in the atrium. Right atrium
from all groups was superfused by a modified Langendorff
preparation. Spontaneous release of AN? from the isolated
atrium was significantly higher from Group II (17±3
pg/mm/mg) than from Group I (10±1 pg/mm/mg) and III
(5±1 pg/mm/mg). A positive correlation was observed
between ANP release, plasma Mg (r=0.68 p<O.Ol) and
tissue ANP (r=0.63 p<O.Ol). These results suggest that
dietary magnesium affects ANP content in the atria which
leads to changes in AN? release and results in a different
circulating ANP level.
M1JOL ILXAIJZATI(I OF AERIAL
NAIURF1IC PEPTI (AN?) REPI Ql GLEJLAR
EPT1LIAL CZLS BY USE OF A SPWEC ITOY.
Tedashi YamansDto, Shigehisa Ilirose , Eishin
Yaoita*, and Itaru Kthara *. Dept. of Pathology,
Inst. of NegJrology, Niigata Univ. Sch. of Med.,
Niigata, Dept. of themistry, Tokyo Inst. of
Technology, Tokyo, Japan.
Receptor for AN? (AN? Rc) was purified frcsn
bovine lung by affinity chrcmatograçsy sal prepar-
ative gel electrophoresis. The Mr of the purified
AMP Rc was 140 kDe ( 70 kDe urs3.er reducing ecasli-
tion) as determined by StS-PAC. A antibody rais-
ed against the purified AMP Re precipitated AMP Rc
fran bovine lung and kidney membranes, and reacted
exclusively with a 140 kDe protein in bovine
kidney hareigenate by imunoblotting.
The localization of the AMP Rc in bovine and rat
kidneys were lianunchistochanically examined by
using the anti—AN? Re antibody. Intense staining
was observed on the giceeruli, arterioles, and
vasa rectae, and lesser staining on medullary
nollecting tuboles in the kidneys of both species.
The intensity of ineunostaining for glanerular AN?
Re reduced in rat kidneys with aminonucleoside
nephrosis and increased in the kidneys fran water-deprived rats. At ultrastructural level, the anti-
body insnunolaheled entire glanerular epithelial
call surfaces and foot processes in formalin-fixed
glcrneruli isolated frau bovine and rat kidneys.
The rat glanerular epithelial cells in culture
were also lahelled with the antibody.
These results indicated that the glanerular epi-
thelial cells have AMP Re and suggested that the
AN? Rc on these cells plays an important role in
ANP-.meSiated regulation of glatasrular filtration.
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CY1DCHI1ONE P450 ARACRILXHIC ACID METABOLIsM IN
HYPERNPHI9)M6. S.C. Abraham, P. Martasek, K. Solangi, A.
Goodman, J. Ben_Ari*, M.L. SchwartZmafl, Department of
Medicine and Pharmacology, New York Medical College,
Valhalla, New York 10595 and *Departsient of Nephrology,
Lady Davis Camel Hospital, Haifa, Israel
Arachidonic acid (AA) is metabolized by cytochrene P490
(P450) enzymes to epoxides (EETs) and their corresponding
diol metabolites (DHTs) and to the products of W/W-1
hydrozylases (HETE5) in normal human kidney. These
ieetabolites have been shown to play an important role in
kidney function. We examined normal and hypemnephrrana
kidneys and their ability to metabolize l.A via P450.
Biopsies of 6 tumor free kidney tissue and 6 hypernephrcmia
were taken at surgery, frozen immediately and used for









1 8.6 6.6 264.0 679.8
2 S.D. S.D. 92.4 145.2
3 19.8 19.8 6.6 66.0
4 59.4 46.2 211.2 481.8
5 S.D. S.D. 112.2 165.0
6 S.D. S.D. 284.8 290.4
pm01 AA/mg/30 sin S.D. Not deiectable
In hypernephroma biopsies heme oxygenase (HO) activities
were increased by 150%. A high level of HO may be
responsible for the lower P450/iA levels, which in turn
account for the inability of tumor tissues to metabolize l.A.
It remains to be determined if a decrease in P45OAA
metabolism can be related to clinical events associated with
the patients with hypernephro,sa.
EFFECT OF PROSTAGLANDIN (PG)E ON PROLINE UPTAKE
AND COLLAGEN SYNTHESIS BY CULTRED HUMAN MESANGIAL
CELLS. Nicole Ardaillou, Narie—Paule Hives, and
Raymond Ardaillou. (Inir. by V. Kelley) INSERN 64.
H6pital Tenon, Paris, France.
PGE2 production by glomeruli is increased in
a variety of glomerular diseases. Potentially.
this process may affect mesangial cell (MC)
matrix production at its different stages. Thus
studies have been undertaken to assess the effects
of PGE on both praline uptake and collagen
synthesis by cultured human NC (subcultures 4—5).
In the presence of 140 mM NaCl. incubation of MC
with 1 pM14 PGE2 f or 72 hr resulted in 20—30 Z
decrease of C—praline uptakj4(estimated over 20
mm) but did not modify C—leucine uptake.
Substi,ution of choline to sodium inhibited by
80 K C—proline uptake which became independent
of POE2. The inhibitory effect of POE2 required a
lag time of 6 hr and was maximum from 48 hr. PGE
did not modify Vmax of the transport system (O.8
vs 0.90 nmol/mg/min) hut increased (p<O.O1) its Km
(0.97 vs 0.71 mM) indicating a possible effect at
physiological plasma proline levels. Similar
results were obtained with 8 bromo—cA2 which
suggests that PGE2 acted via cAMP production. PGE
under identical conditions (1 pM, 72 h
incubation) produced a 15% decrease in Collagen
synthesis estimated by the amount of OR—proline
plus proline in collagenase—sensitive proteins.
Polyacrylamide gel electrophoresis showed that all
collagen types were equally inhibited. These
findings demonstrate that PCE inhibits NC matrix
production via limitation 02! the Na—dependent
proline uptake and thereby could play an essen-
tial role in the control of glomeruloeclerosia.
EICOSANOID (E) PRODUCTION IS NOT A MAJOR
DETERMINANT OF GLOMERULAR FILTRATION RATE (GFR)
IN RATS WITH DIABETIC NEPITROPATHY (DN). U.
Barcelli, R. Brand,* M. Weiss, Univ. of
Cincinnati Medical Center, Cincinnati, Ohio.
Inhibition of E production by aspirin (ASA)
reduces inulin clearance (C10) in the initial
stages of diabetes and prevents development of
DN (J Lab Clin Med 110:300,1987). The dietary
precursor of K, linoleic acid (LA) ameliorates
the development of DN (Clin Bee 37:485A,1989).
We studied the effect of these 2 maneuvers
independently and combined. Diabetes was
induced in 4 groups of rats by intravenous
injection of streptozotocin 65 mg/Kg. Rats were
fed 10% fat diets, consisting of saturated fat
(S) in 2 groups and of linoleic acid (LA) in 2.
ASA 0.1% mixed with the diet was given to one S
and one LA group. Cm (mlxminmx g kidney wt)
was measured at 24 weeks.
S (n5) S—ASA (n=4) LA (n6) LA—ABA (n=4)
0.95±0.4 1.04±0.17 1.08±0.33 1.12±0.22
The differences are not significant. At a
dose that suppresses E production, ABA did not
affect Cm. Feeding of LA did not affect Cm.
In this long—term experiment, CFR does not
primarily depend on K synthesis. The beneficial
effects of ABA end of LA in this model may not
be mediated by hemodynsmic changes.
EFFECTS OF TUMOR NECROSIS FACTOR ON PGE2
PRODUCTION AND CYCLOOXYGENASE (COX)
ACTIVITY IN RAT MESANGIAL CELLS. Molly Barton,
Daniel W. Coyne and Aubrey R. Morrison. Washington
University Medical School, St. Louis, MO.
Tumor necrosis factor (TNF) is a cytokine released in
glomeruli by invading macrophages in some forms of
glomerulonephritis. We examined the effect of TNF on
cultured rat mesangial cell PGE2 production and COX (or
prostaglandin H synthase) activity. 24 hours of TNF
increased mesangial PGE2 production in a dose dependent
manner by 15 fold over control at bOng/mI. 2 uM
dexamethasone (DEX) blocked TNF stimulated PGE2
production. Cycloheximide (0.2 ug/mI) reduced TNF
stimulated PGE2 by 75%. COX activity was determined by
addition of 30 uM arachidonate to the monolayer for 10
minutes, then measuring PGE2 produced. TNF doubled COX
activity versus control after 24 or 48 hours treatment.
Peak response was achieved at SOng/mI of TNF. In
constrast, angiotensin H stimulated PGE2 production but
did not alter COX activity. DEX blocked the TNF
stimulated increase in COX activity. Cycloheximide alone
did not reduce COX activity, but blocked the TNF induced
increase. We conclude that the major increase in PGE2
production by TNF is secondary to increased AA
availability, probably through increased PLA2 activity. This
effect is protein synthesis dependent. TNF also stimulates
COX activity through a protein synthesis dependent
process. Both of these effects of TNF are blocked by
dexamethasone.
BIOLOGIC EFFECTS OF CYTOCHEOME P-450 MONOOXYGENASE
METABOLITES OF ARACHIDONIC ACID IN RENAL CORTEX.
William H. Beierwaltes and Mike VanRollinsHyper-
tension Rca. Div. Henry Ford Hospital, Detroit, MI
Arachidonic acid (AA) is oxidized by cytochrome
P450 monooxygenases to epoxyeicosatrienoic acids
(EETs) in the renal cortex, renal blood vessels
and endothelium, To test the effects of EETs on
renal PCI2 synthesis and renin release, we used a
mixture o equimolar (20 jiM) amounts of the non-
cyclooxygenase substrates 8,9-, 11,12- and 14,15-
EET. Elood.free 500 Ii thick slices of rat renal
cortex were incubated at 37°C in an aerated
bicarbonate buffer. After 30 mm, an aliquot of
either vehicle or a freshly prepared mixture of
EETs was added. Samples obtained before and 30
mm after adding the EETs were analyzed by RIA
for PCI2 (6.keto PGF1) synthesis and renin
release. The EET mixture induced a 275% increase
in cortical PCI2 synthesis (820 160 pg/mg/3O
mm; n6 vs. 300 40 pg/mg/30 into for the
controls; n4; p<O.O25). It also inhibited renin
release from cortical slices by over 50% (17.5
3.0 ng A1/hr/mg/30 into; n'6 vs. 37.3 3.5 og
A1/hr/ing/3O mm for the controls; n—5; p<O.O25),
Since PCI2 is derived predominantly from the
cortical endotheljum, one or more of these KETs
stimulated endothelial PCI2 synthesis, which could
mediate (reported) EET-induced vasodilatation and
inhibition of platelet aggregation. EET inhibition
of renin release suggests activation of a second
messenger such as increased intracellular calcium,
which is known to inhibit renin release but to
stimulate PCI2 synthesis. The renin results
indicate that cytochrome P.450 metabolites of AA
may have significant biological effects in the
kidney independent of cyclooxygeoase activity.
THE INCREASED THROMBOXANE B2 (TxB2) URINARY
EXCRETION IN EXPERIMENTAL NEPHROSIS ORIGINATES
PROM RESIDENT RENAL CELLS. Arie],a Benioni*,
Norberto Perico*, Jacek Dadan*, Norma Valoti.
Antonella Piccinelli* and Giuseppe Ramuzzi*
(intr. by G. A. Andrea 1 . Mario Negri Inst.,
Bergamo, Italy.
In a rat model of nephrotic syndrome induced by
a single intravenous injection of Adriamyciri
(ADR,5 mg/kg) we found an increased urinary
excretion of Tx82 (uTxB2) (ADR:3l.8±16.2 vs
controls (C):12.7±1.7 ng/day, n6) which
paralleled the increased urinary protein excretioA
(ADR:l74.5±24.2 vs C:26.l±9.2 mg/day> as
previously reported (JCI 75:94,1985). A 14-day
oral treatment with a Tx A2 synthase inhibitor,
FCE 22178 (50mg/kg b.i.d.) reduced uTxS2 (11.1±2.7
ng/day,n=6) as well as urinary protein excretion
(34.2±19.9 mg/day,n6). Isolated kidneys (IPK)
taken from animals given ADR or ADR plus PCE 22178
were perfused with a cell free medium to
discriminate the relative contribution of resident
renal and circulating cells to the increased
uTxB2. In such experimental conditions GFR.
proteinuria and uTxB2 were evaluated. The results
were as follows: GFR
Proteinuria Tx82
(ml/min) (jsg/min) (pg/m1GFR)
ADR 0.5±0.1* 64.2±14.0* 7.6±1.4*
ADR+FCE22178 1.2±0.1 15.5± 3.4 3.2±1,5
C 1.3±0.1 12.0± 1.6 3.4±1.1
*p(001 vs C and ADR + FCE 22178
FCE 22178 given to control rats for 14 days or
added "in vitro" to IPK taken from C rats did not
affect GFR. These results suggest that the
exaggerated uTxB2 in nephrotic syndrome reflects
an increased intrarenal synthesis of TxA2.
Abstracts 345
346 Abstracts
LEUKOTRIENE B (LTB ) AND FMLP PROMOTE RAPID
NETJTROPNIL (14N) MAERENCE TO GLOMERIJLAR
MESANGIAL CELLS IN CULTURE: MODULATORY ACTIONS
OF LIPOXINS. HR Brady*, B.J Ballermann,
BM Brenner, CE Serhan'. Brigham and
Hospital, Harvard Medical School, Boston, MA.
The mechanism of PMN migration into the
mesangium during glomerular inflammation is un-
known. We studied tl1actions of LTB and FMLP
on the adherence of In—labelled PtN to
mesangial cells to define the role of PMN—derived
lipoxygenase (LO) products in this process. In
addition, we examined the actions of two newly
described LO products, lipoxin A (LXA ) and
lipoxin B, (LXB ), in this syste,t. PN adh,rence
was stimt4ated n the presence of LTB4 (10 M) or
FMLP (10 N) (agonist—induced adherenc at 15
mins: LTB4 213±50, FMLP 273±72 cell/mm , n6).
The actions of LTB andMLP were done—dependent
(thresholds at: LI44 10 N, FMLP 10 M) and
PNN—directed. Time course studies revealed that
adherence was rapid in onset (<60 secs) and
cumulative (60 sees 31±16; 5 mine 67±8; 30
m1ns7226±52, n5). Neither LXA4 (10 ) nor LEE4
(1O' ) stimulated PNN adherence to mesangial
cells: (LEA4 9±38, LEA4 —40±46, n"6). In
contrast, both lipoxins modulated LTB4—induced
adherence in a biphasic manner. PMN adherence
was not associated with mesangial cell jury
during these studies, as determined by Cr
release. These results indicate that (1) LTB4
and FMLP are potent and rapid agonists of PMN
adherence to mesangial cells; (2) lipoxins alone
do not stimulate adherence, but modulate the
actions of LTB4. Therefore, LO products may play
a pivotal role in mediating rapid accumulation of
PMN within the glomerulus.
A ROLE OF THROMBOXANE (Tx)ON GLOMERULAR
LEUKOTRIENE (LT) B4 SYNTHESIS IN IMMUNE
MESANGIAL CELL INJURY. B.A. Bresnahan * and E. A.
Limos. Department of Medicine, Medical College of
Wisconsin. Milwaukee, WI.
In immune glomerular injury there is enhanced synthesis of
TxA2 and LTB4. As arachidonate cyclooxygenation products
may regulate LT synthesis, we assessed glomerular
eicosanoid synthesis and the effect of inhibition of Tx
synthesis or action on LTB4 production in a model of
selective mesangial cell injury induced by monoclonal
antibodies (M0AbER4) against rat thymocyte antigen Thy 1.1
also present on rat mesangial cells. Munich-Wistar rats
received a single N injection of M0AbER4 (4-6 mg/kg). The
basal synthesis of TxB2 and the stimulated (A23187) synthesis
of LTB4 was assessed in isolated glomeruli at I and 2 hr.
Parallel groups received mouse Ig or were pretreatedwith the
Tx receptor antagonist L-670,596, 3mg/kg, or the Tx
synthase inhibitor UK-38485, 10mg/kg. Glomerular
eicosanoids, determined by HPLC and RIA, were expressed
as ng eicosanoidhng glomerular protein:
Control n4 1 hr. ti=7 2 hr. n=9
TxB2 1.4 0.3 21.5 3.2# 7.4±l.0#
LTB4 3.5 0.4 6.7 0.8# 18.6±2.l#
# p<0.05 compared to control
In rats pretreated with UK-38485, TxB2 synthesis was
inhibited at 1 hr (0.9 0.2, n3 vs 21.5 3.2, n=7), but
LTB4 synthesis was unchanged (7.3 2.3 vs 6.7 0.8).
L-670,596 pretreatment significantly inhibited LTB4
synthesis (8.2 1.9, n=6 vs 18.6 2.1, n=7). Neither
UK-38485 nor L-670,596 pretreatment altered glomerular
LTB4 synthesis in control rats receiving mouse 1g.
Conclusion: In mesangial cell immune injury Tx receptor
antagonism down regulates LTB4 synthesis, but this is
independent ofglomerular Tx levels. These observations are
significant in understanding the regulatory mechanisms of LT
synthesis in glomerulonephritis.
MEASUREMENT OF RENAL BLOOD FLOW OF CONSCIOUS
RABBITS UTILIZING ULTRASONIC FLOWPROBES: ThE
EFFECT OF CYCLOOXYGENASE INHIBITION. OP Brown
and RC Venuto, Schools of Nuraing and Medicine,
SUN? at Buffalo, New York.
Renal blood flow (RBF) was estimated in con-
scious (C) rabbits using chronically implanted
ultrasonic flowprobes. REF was monitored during
experiments performed 7 — 10 days post—op. Cali-
bration of the probes using in—vivo rabbit femoral
arteries revealed a linear correlation between
pump infusion rates and probe flow rates. The
effect of systemic infusion of sngiotensin II (Ang
II) on RBF before and after meclofenamate (M) was
determined. Ang II given IV reduced RBF dose—de-
pendently over a range of 1.25 to 40 ng/Kg/min.
H (5 mg/Kg) or vehicle only was then administered
IV. This dose of N reduced circulating levels of
PGE—2 by 50% for at least 2 hours. The randomized
Ang II doses were repeated 30 minutes later.
Following M basal REF fell from 55 4 to 50 4
mi/mm (P <0.005, n11). After M the RBF response
was enhanced with Ang II infusions of 20 ng/Kg/min
(21%, 9<0.001) and 40 ng/Kg/min (8%, P<O.05).
Vehicle did not alter either basal RBF or the re-
sponse to Ang II. In separate studies in C chron-
ically instrumented rabbits M did not affect mean
arterial blood pressure (MAP), cardiac output or
the response of MAP to infused Ang II. This study
supports the concept that RBF in C rabbits is
partially (9%) dependent on prostaglandins. Cyclo—
oxygenase inhibition also modulates the effect of
Aug II on REF. Ultrasonic fiowprobes offer a
readily employable method to monitor RBF chronic-
ally in C small animals for periods of up to
several months.
CIRCULATING THROMBOXANE B2 (TXB2) IS NOT
CONVERTED TO 2,3 DINOR TXB2 BY THE
ISOLATED PERFUSED KIDNEY. DM Cpllins*. T.M.
Coffman, J. P. Swanson*, P. E. Kiotman. Duke
University andVAMedical Centers,Durham,N.C.
In man, the principal urinary metabolite of circulating
TxB2 is the beta oxidation product 2,3 dinor TxB2 (2,3dTxB2), The site at which beta oxidation occurs is
unknown. We questioned whether this reaction occurs
within the kidney. Since the kidney's ability to metabolize
TxB2maybe altered during thromboxane dependent renal
disease, we examined this question in both normal kidneys
andin rejecting renal allografts. Male ACI rats and male
PVG rat recipients of rejecting ACI kidneys were the
subjects for this experiment. The left renal circulation of
these animals was isolated and perfused with a mannitol
based electrolyte solution containing tritiated TxB2. Both
renal venous effluent (RyE) and urine (U) were collected
for ninety minutes. RVE and U were extracted and
eicosanoids separated by HPLC. Radioactivity was
assessed in HPLC eluate fractions collected at retention
times of Tx32 and 2,3 dTxB2 standards. In both normal
and rejecting kidneys, no tritiated TxB2 appeared in the
RVE or U as 2,3 dTxB2. In additional experiments,
rejecting ACI kidneys were perfused with an electrolyte
solution alone. RVE was collected, extracted, and
separated over HPLC. TxB2 and 23dTxB2 was assessed
in RVE by RIA of HPLC eluate fractions with retention
times of known TxB2 standards. In these animals, TxB2
formed within the parenchyma of the rejecting renal
allograft did undergo conversion to 2,3dTxB2. These
observations suggest that the normal kidney does not
metabolize circulating TxB2 via the beta oxidation
pathway. Moreover, although locally produced TxB2 may
be converted to 2,3 dTxB2 within the kidney, circulating
TxB2 does not appear to undergo beta oxidation in the
kidney even during thromboxane dependent renaldisease.
PIROXICAM (P) DOES NOT MIMIC THE SELECFIVE
RENAL VASODILATORY RESPONSE PRODUCED BY
INDOMETHACIN (I) IN ANESTHETIZED FEMALE (F)
RATS. A. Cooper', J.F. Reckelhoff*, E.K. Inskeep', C. Baylis.
Depts. of Physiol. and Animal and Vet. Sci. West Virginia Univ.,
Morgantown, WV 26506.
We have previously shown that acute administration of! or
meclofenamate (MEC), (both nonsteroidal anti-inflammatory
drugs (NSAID's) with a carboxylic acid structure) causes a selec-
tive fall in renal vascular resistance (RVR) in anesthetized F
Munich Wistar rats, but has no effect in males (M). The present
study investigates renal vascular effects of P, an NSAID which is
an oxicam derivative. Age-matched (4 mos old), anesthetized,
euvolemic M and F rats were studied in control, then received P
(0.2 mg/kg bodyweight; IV bolus) and repeat observations were
made of arterial blood pressure (AP), GFR, renal plasma flow
(RPF) and RVR. In M rats, P caused no change in renal hemo-
dynamics;GFR and RPF averaged 1.30±0.08 mI/mm and
5.27±0.46 mI/mm in control compared with 1.26±0.05 and 5.24
mI/mm after P; RVR was also unchanged: 10.5±1.0 vs
10.5±0.7 mmHg/(ml/min); i.e. similar effects as seen previoutly
with I and MEC. Similarly, in the F, P had no effect on renal
hemodynamics; GFR, 0.65±0.03 vs 0.61±0.05 mI/mm; RPF,
2.27±0.14 vs 2.16±0.21 mI/mm; RVR, 22.9±1.4 vs 27.1±3.1
mniHgl(ml/mmn), control vs P. Urinary prostaglandin (PG)
excretion was significantly inhibited after P (83% inhibition of
PGF in both M and F), a similar level of PG inhibition previously
seen with I in this preparation. Thus, despite similar PG inhibi-
tion with land P, carboxylic acid derivatives (land MEC) pro-
duce selective falls in RVR in females whereas the oxicam
NSAID, P, has no renal hemodynamic effect. Therefore this
study suggests that I and MEC cause renal vasodilation in the
female rat via a non-cyclooxygenase-mediated mechanism.
TIIROMBOXANE SYN'IHHPASE Il'1HIBITION SUPPRESSES
URflRY PLBUMTh REPION (UAJb) IN DIABETIC RATS
PA Craven* and PR DeRubertis, Department of
Medicine, VA Medical Center, Pittsburgh, PA.
Enhanced glctnerular thranboxarse (DC) may beinvolved in the regulation of glomarularfiltration (C) in the streptozotocin diabetic
rat ID) (J Lab Clin Med, 113,674). DC has also
been implicated in glonsarular injury. In the
present study we examined Up,i.b and DCB2 for six
months after induction of diabetes in insulin
treated, moderately hyperglyomnic D and control
rats(C). The effects of a TX synthesis
inhibitor, 4' -imida zoyl—acetophenone (DCI, 100
mg/kg/day) on UAj.b, DCB2 and Cm was examined.Plasma glucose was higher in D and DCI treated B
compared to C ID, 277 31; DCI—l) 282± 10; C,148 + 8, m9/dl + SE). Blood pressure was notdiffrent in D Vs C and not influenced by DCI.
Urinary TXB2 in D was not different fran that in
C between 1 week and 3 months but rose to values
3-fold higher than C at 4 and 6 months after
induction of diabetes CD, 278 64; C, 87 13
ng/24hrs at 6 months). was not different in
C and B between 1 week and 3 months (D,l .1 +
0.6; C, 0.40 + 0.06 mg/24 bra at 1 week) bit
rose progressiVely with time in both C and B and
was higher in D vs C at 4 and 6 months (D,234; C,lO 2 at 6 months). CIn of D was higher
than C between 1 week and 3 months but not
different fran C by 6 months. Treatment of D
with DCI for 6 months reduced urinary TXB2 by
80% to values not different fran C, and
abolished the rise in with tinan in D ID-
DCI, 1.7 + 0.2; D, 23 4 at 6 months). DCI
also sigrtTficantly increased Cm in D cctspared
to C (D, 3.8 + 0.7; D—DCI 5.0 + 1; C, 2.8 + 0.4,
al/mm/kg bod1 wt at 6 months ) The results
suggest a role for TX in the mediation ofincreased UATh in the moderately hyperglycenicdiabetic rat. They further dissociate
hyperfiltration fran the increase in UA1b.
LIPOXIN A4 (LXA4)-INDUCED RENAL VASODILATATION IS
CYCLOOXYGENASE (CO)-DEPENDENT. David K DeBOer*, Joan
Ebert*, Mindy Schwartzberg*, Charles N. Serhan*, and Kamat F Badr.
Vanderbilt Univ. Nashville. TN and Harvard Univ. Boston, MA.
LXA4 elicits two distinct responses in the glomerular
microcirculation: afferentvaaorelaxation, leading to increases in RPF and
GFR, and mild reduction of the glomerular capillary ultrafiltration
coefficient (Kt) (Badx et a! BBRC. 145:408). We have recently
demonstrated that its Kf-lowering action is likely due to its activation of
the mesangial cell (MC) leukotriene 1)4 (LTD4) receptor (Badr at al.
PNAS:86:3438). The mechanism of its vasodilator action, however,
remains undefined.
LXA4 was infused into the left renal artery of euvolemic male
Munich-Wistar rats at I sg/kg/min (n=l2) and 2 jIg/kg/mm (n=3) and
the responses compared to those obtained when the same doses (n=3 for
each dose) where administered in the pretence of the CO inhibitor,
ibuprofen (20 mglkg, iv). In non-CO-inhibited rats, LXA4 led to dose-
dependent increases in RPF and GFR (in mI/mm) from 4.20±0.09 to
4.67±0.008 (p.cO.025) and 1.Ot±0.03 to 1.18±0.07 (p<0.025) at the 1
sg/kg dose and from 2.76±0.18 to 4.02±0.92 (p<0.05) and 1.05±0.01
to 1.47±0.23 (p<0.O25) at the 2 xg/kg dose. In the presence of
ibuprofen, these responses were reversed. LXA4 led to falls in RPF and
GFR from 4.66±0.64 to 4.07±0.22 and 1.05±0.07 to 0.88±0.13 and
from 4.00±0.74 to 3.22±0.3 and 0.89±0.03 to 0.73±0.10, at the two
doses, respectively.
To investigate possible cellular sources for LXA4-induced release of
CO products, we incubated rat MC with 100 nM and 1 pM LXA4 for 1
hr at 37°C and assayed the tupernatant for prottaglandin E2 (PGE2) by
RIA. In control media, [PGE2I was 28.3±4.1 pg/mI. No significant
increases were noted in the presence of 100 nM (24.7±7.0) or 1 pM
(55±28.8) LXA4. The failure of LXA4 to induce PG release from MC is
consistent with its activation of the LTD4 receptor on those cells, since
LTD4-induced MC contraction is not associated withPG release,.
Thus, LXA mediated increases in RPF are due to the secondary release
of vasodilator CO products of non-MC origin. CO inhibition unmaskt a
mild vasoconttrictor action for LXA4, likely resulting from its
interaction with the LTD4 receptor.
ENALAPRILAT DOES NOT ALTER THE RELEASE OF
VASOCONSTRICTORY EICOSANOIDS
BY HUMAN KIDNEY TISSUE.
K.W. Drevling', A. Tobies*S, H.B. Steinhauer*i, A,
Frankenschmidt2, M. Trautmann*S, P. Schollmeyer*l (intr.
by T.F. Ltlscher) 'DpI, of Medicine and 2Dpt. of Urology,
Univ. of Freiburg, and Dpt. of Exp. Clin. Medicine, Univ.
of Bochum, FRG.
Therapy with ACE-inhibiting drugs is proposed to be
protective againtt progression of renal insufficiency. This
effect is considered to be connected with intraglomerular
haemodynamic changes. We investigated the effect of
enalaprilat (EN), indomethacin (I), and the lipoxygenase
inhibitor nordihydroguaiaretic acid (NDGA) on the release
of eicosanoids by human kidney tissue. Normal kidney
cortex was obtained from patients undergoing surgery for
hypernephroma (n=9). The tissue was chopped and
incubated in Tyrode solution at 37°C for 20 mm in the
absence (A) and thereafter in the presence of 5sg/ml
calcium ionophore A23 187 (CAl). Release of cysteinyl
leukotrienes (CyLT, determined as immunoreactive LTC4)
and thromboxane B2 (TxB2) was measured radioimmunolo-
gically. Synthesis of CyLT (CA!) was confirmed by HPLC.
____________ ..QyLT(CAI) TxB)(A)
controls 1.7±0.4(9) l9.3±.4(9)
EN (0.2pg/ml) 1.4±0.3(5) 20.9±5.8(5)
I (lsg/su1) 2.1±0.5(6) 3.7±0.7(7)*
NDGA(lOjIg/ml) 0.3±0.l(6)* 15.4±2.2(7)
Values represent the mean SEM of (n) experiments
(ng/g wet weight/20min). *p<o.025 compared to controls.
While I inhibits TxB2 release and NDGA inhibits
ionophore stimulated CyLT release, EN does neither alter
the release of TxB2 nor of CyLT by human renal cortex
tissue. In view of our in vitro results EN induced renal




ACE—INHIBITION AND VASCULAR P012:
EFFECTS OF KININ RECEPTOR ANTA0ONIS4.
R. DOsing, B. Weisser*, B.O. Gdbel*,
G. Hoffmann*, and H. Vetter*. Med.
Univ.—Poliklinik, 5300 Bonn 1, FRG
ACE—inhibitors may stimulate eico—
safloid metabolism but the mechanisms
of this effect remain unclear. In this
study, rat aortic rings were incubated
in Krebs—Ringer bicarbonate buffer and
PGI2 synthesis was assessed by RIA of
6-keto—PGF1 , the stable hydrolysis
product of PGI2. When added into the
incubation buffer at final concentra-
tions between and 10 M, Cap—
topril (C) and Lisinopril (L) induced
a dose—dependent increase in P012 gene-
ration from a control value of 35.3
2.2 to 43.8 1.8 pmol.mg.30 mint
(10 MC; p<0.001) and 41.0 2.9 pmol•
mg'.30 m1n1 (10 M L; p<0.001), re-
spectively. Bradykinin (Bk) at con-
centrations between 10-8 to 10 M also
induced a significant stimulation of
P012 generation which was dose-depen-
dently blunted by addition of the Bk—
receptor antagonist D—Arg(Hyp3,Th15'8,
D—Phe7)Bk (BkA). Maximal C and L—stimu—
lated P012 synthesis was also markedly
suppressed in the presence of BkA
(10-i H) and averaged 24.5 1.5 and
25.8 1.8 pmol.mg130 mint p<0.001).
Thus, both ACE—inhibitors stimulate
POX2 in arterial tissue and this may be
secondary to changes in the activity
of the kinin system.
ANTIHYPERTENSIVE EFFECTS OF ARACHIDONIC
ACID POTENTIATED BY INDOMETHACIN.
Pierre Falardeau and Rutai Hui* Inst.
Rech. Clin. Montréal, Montréal, Qc,
Canada.
The antihypertensive properties of po-
lyunsaturated fatty acids (PUFA) of the
w—6 (linoleic —LA— and arachidonic acid
—AA—) and of w—3 series (fish oil fatty
acids —FO—) were studied in a model of
hypertension induced by the chronic in-
fusion of angiotensin II (ANG II) in rats.
LA and FO did not modify the synthesis
of prostaglandins (PG) and thromboxane
(TX) in vivo and exerted antihypertensive
effects which were only partially offset
by indomethacin (indom). AA stimulated
the in vivo formation of PG and TX but
exerted antihypertensive effects only in
the presence of indomethacin.
SYSTOLIC PRESSURE (mmllg) IN RATS
RECEIVING ANG II FOR 12 DAYS
(MEAN SEM)
00 LA FO AA
vehicule 200±7 l5±4 164±4 205±6
indom. 208±12 180±9 181±5 179±5
It is concludes that, in this model of
hypertension: 1) PUFA can exert antihyper—
tensive effects which are independent of
the proataglandin system; 2) the concomi-
tant formation of a pressor prostanoid an-
tagonizes the antihypertensive effects of
arachidonic acid.
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RECOVERY OF CYCLOOXYGENASE (CO) ACTIVITY
FOLLOWING ASPIRIN (ASA) INHIBITION IN CULTURED RAT
MESANGIAL CELLS (MC) BY SERUM AND EPIDERMAL
GROWTH FASCTOR (EGF). Raymond C. Harris and Kamal F. Badr.
Vandei'oilt University, Nashville, TN.
Prostaglandins (P0) modulate glomerular hemodynamics under
physiologic and pathophysiologic conditions, and the mesangial cell is an
important source of PG synthesis. While previous studies have examined
the mechanisms of arachidonic acid (AA) release in MC, regulation of the
other key enzymatic step involved in PG synthesis, conversion of AA
into PG by CO. has not been investigated. We assessed CO activity in
MC by measuring PG production with reverse phase HPLC upon
addition of exogenous 14C-AA. The profile of PG's produced was:
PGE2>PGF2cx>>6-keto PGFlcooo.thromboxane. In quiescent MC, 300
jiM ASA for 30 mm. inhibited CO activity; after 5 h CO activity was
only 19±5% of control (n15). Addition of 10% fetal calf serum (FCS)
stimulated time-dependent recovery of CO acUvity an increase in activity
was not detectable until 2 Ii after FCS administration, and recovery was
83±21% of control by 5 h (n=1 1). That the FCS stimulation of CO
activity represented new enzyme synthesis, rather than deacetylation of
existing CO, was indicated by complete inhibition of FCS-induced CO
activity recovery in the presence of 20 pig/mI cyclohexamide.
Actinomycin I) (20 pig/mI) also completely inhibited FCS-induced CO
activity recovery, indicating transcriptional regulation. Neither
cyclohexamide nor actinomycin affected non-ASA treated CO activity.
Phorbol myristate acetate (PMA) also led to partial recovery of CO
activity; furthermore, in the presence of the protein kinase C (PKC)
inhibitor, stawosporine, FCS.induced CO activity at 5 h was 10±5% of
control (n=4), suggesting that PKC may be involved in the signalling for
CO induction. Since EGF is known to stimulate MC PG production, we
investigated its ability to induce CO. 10 nM EGF led to partial recovery
of CO activity, which was 2x greater than non-SGF treated MC at 5 h
(n=6). an effect also inhibitable by actinomycin D. In contrast, thrombin
(5U) had no effect on CO induction.
In summary, CO recovery after ASA inactivation is stimulated by
FCS and EGF, is dependent upon new protein synthesis and appears to be
transcriptionally regulated. PKC may be involved in the signalling for
CO synthesis. Since CO is autoinsctivating, the present findings suggest
that EGF, or other components of serum, may be required for the
maintenance of enzymatic activity, and hence glomerular eicosanoid
generation, following intracellular release of AA in MC.
S ,6-EPOXYEICOSATRIENOIC ACID (EET), INHIBITS
VASOPRESSIN MEDIATED WATER TRANSPORT IN CORTICAL
COLLECTING DUCT THROUGH A CYCLOOXYGENASE
DEPENDENT MECHANISM. D. Hirt*. M. Breyer, J. Falck5, 3
Capdevila* and H. Jacobson. Nephrology Div., Vanderbilt U..
Nashville, TN. and UTSMC, Dallas, TX.
Arachidonic acid (AA) in the cortical collecting duct (CCI)) can be
metabolized by two oxidative pathways: via cyclooxygenase to form
prostaglandins Gs) or through a NADPH-dependent cytochrome P450
epoxygenase to form 4 regioisomeric epoxides (EET5) and their
hydrolysis products, dihydmxyeicosatrienoic acids (DHETs). Certain
products of either pathway can serve as substrates for further
metabolism by the other enzyme. We have shown that DHET5
inhibit arginine vasopressin (AVP)-mediated water transport,
Munger. ci. al., have reported evidence for interaction between
epoxygenase and cyclooxygenase pathways in the regulation of renal
vascular tone (KI 35:296, 1989). Our present studies examine whether
P450 metabolites act through cyclooxygenase using the technique of
in-vitro microperfusion ofCCDs at 37°C. We measured hydraulic
conductivity (Lp 10-7 cm/sun/sec ) response to l0j.tUlcc AVP as a
functional parameter. Pretreatment (,preTx) with 107M bath 14,15-
DHDT inhibited the peak AVP.Lp from a control value of222.81±8.5,
n27, to 137,5±7.35, n=9.p.c.0001. vs. control. PreTx ofCCDS with
5pM indometbacin (IND) prior to exposure of the tubules to 14,15-
DHET and AVP did not reverse the suppression ofpeak AVP.Lp:
130.6±12.27, n=5.p<.005. As 5.6-SET and 5,6-DRET are the only
epoxygenaae products that can serve as substrates for cyclooxygenase
we next tested the effect of 5,6-SET on AVP.mediated Lp. PreTx with
107M 5,6-EET potently inhibited the AVP-peak Lp: 124.11±12.66,
n=9, p<.0001. However, preTx with 5pM IND prior to 5,6-EET and
AVP reversed the inhibitory effect of 5,6-SET alone: 216.2±16.1, n=5.
NS from AVP controls.
We conclude: 1) 14,I5.DHET and 5.6-EET, products ofarachidonate
expoxygenase, are both potent inhibitors of AVP in CCDS. 2) 5,6-SET
mediates its effect through a mechanism requiring cyclooxygenase
activity. 3) In marked contrast14.15-DHET acts independantly from the
CO pathway. These findings indicate that important physiologic
interactions exist in the CCD for the two oxidative pathways of
arachidonic acid metabolism.
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INTERLEUKIN I (ILl) REGULATION OF
NEPHRON PGE2 SYNTHESIS. Donald E. Kohan and
Eric Wurst*. Washington Univ. Sch. of Med., Renal
Division, St. Louis, MO.
ILl has been demonstrated to cause a 3-4 fold increase
in sodium excretion within 1 hour of administration to
rats. The natriuretic effect of ILl is primarily due to
inhibition of sodium reabsorption in the papillasy
collecting duct (PCD). This effect is associated with an
increase in PGE2 excretion and is prevented by
cyclooxygenase inhibitors. We therefore assessed the
effect of ILl on cultured rat PCD cell POE2 synthesis.
ILl (50 pM) caused a marked increase in PCD PGE2
synthesis within 15 minutes (control 0.49 0.10 vs. ILl,
3.98 0.36 pg/ug protein). PCD cells labelled with
[3H]arachidonic acid released 2-fold more radioactivity
after 5 mm. of incubation with ILl. ILl induced
quantitatively similar rises in PGE2 in rabbit PCD cells.
Cultured rabbit cortical collecting tubules (CC'F) have a
much smaller rise in PGE2 production (control 0.84
0.10 vs. ILl (up to 100 pM), 1.28 0.14 pg/ug protein,
p< 0.05). In contrast, cultured rat and rabbit proximal
tubule cells (PT) do not synthesize PGE2 in response to
ILl. ILl had no effect on PCD and CCI' cGMP or
ADH and isoproterenol-induced cAMP accumulation.
These data indicate that ILl stimulates PGE2 synthesis
primarily in the PCD, the major nephron site of ILl-
inhibited sodium reabsorption. Although PGE may
mediate the natriuretic effect of ILl, the mechanism of
such an effect remains to be determined.
PGE2 AND PMA INHIBIT RABBIT CCT NaK ATPase ACTIVITY
BY A PRIMARY EFFECT ON LUMINAL MEMBRANE Na
PERMEABILITY. D. Marver, UTSMCD, Dallas, TX.
PGE2 rapidly and reversibly inhibits trans—
epithelial voltage and Na reabsorption in the rab-
bit CCT. Although the exact mechanism is unclear,
we recently reported (J Cell Biol 107:398a, 1988)
that incubation of intact normal rabbit CCTs with
10 M PGE2 leads to a 52% fall in NaK ATPase act-
ivity measured under Vmax conditions. Further,
no inhibition was seen if PGE2 was added in the
presence of staurosporine, suggesting that PKC was
the intracellular mediator of this process. The
present Study sought to determine if a) direct
activation of PKC by PMA also reduced NaK ATPase
activity and b) if the Na ionophore, monensin,
blunted either the action of PGE2 or PMA on the Na
pump. All studies were carried out using intact
tubules incubated in the presence of 0.1 mM indo-
methacin. Results showed that PMA (1—1000 nM)
added to CCTs produced a dose—dependent fall in
Vmax NaK ATPase activity with a Ki of 30 nM. Mg
ATPase activity was invariant. Staurosporine (0.1
mM) + 100 nM PMA completely reversed the 76% inhib-
ition seen + 100 nM PMA alone. Furthermore, nei-
ther 10 tiM PGE2 nor 100 nM PMA led to a reduction
in NaK ATPase if CCT5 were pre-treated with monen—
sin (30 tig/mi). These results support a model in
which PGE2 inhibits CCT transport by stimulating
PKC which in turn decreases luminal membrane Na
permeability (PNa). NaK ATPase activity falls
secondarily in response to the reduction in PNa.
Transport effects of PGE2 and PMA are thus defined
by coordinated actions at both the apical and BLM.
EICOSANOIDS (Es) PRODUCTION BY RABBIT RENAL BRUSH
BORDER MEMBRANE VESICLES (BBMV). 0. Morduchowicz
A. Erman*,B. Chen_Gal*,G. Boner*,J.B. Rosenfeld*
(intr. by J. Levi). Dept. Nephrology,Beilinson
Med. Ctr., Petah-Tiqva, Israel.
Recent studies have demonstrated that anglo-
tension II increases arachidonic acid (AA) re-
lease by stimulation of phcspholipase A2 (PLA2)
in proximal tubular celJ.s (Douglas,KI 33:154,
1988) and stimulates Na uptake by BBMV through
activation of PLA (Morduchowicz et al: KI 35:
302,1989). The prisent studies were designed to
investigate the Es production by the proximal
tubule BBMV. BBMV were isolated from rabbit kid-
neys y MgC1 precipitation method and incubated
at 37 C (1 rn/protein/ml). The reaction was
stopped by indomethacin. Es were determined by
RIA in unextracted samples. Es production (mean
expressed as pg/mg/30 minutes was (n=4—5):
POE2 TxB2 PGF2o
Basal 398±50 35±4 558±52
with AA 1086±61 41±9 575±53
(5ug/ml)
The increase in PGE2 production in response to AA
was dose dependent, ranging from 61±7%. above
basal levels (lug/ml) to a plateau of 218±34%
with l5ug/ml. The present studies indicate that
isolated BBMV are capable of synthesizing Es and
production is dependent on amount of substrate.
The physiological significance of these sub-
stances on proximal tubular cells requires
further investigation.
INTERLEUKIN-l-INDUCED MESANGIAL CELL
ACTIVATION: ENHANCED PROSTAGLANDIN SYNTHESI
RESULTS FROM MULTIPLE MECHANISMS. Y. Nakazato,
M.S. Simonson, and J.R. Sedor. Case Western Reserve
University and University Hospitals, Cleveland, Ohio.
IL-I is a potent stimulus of prostaglandin (PG) formation in
many cell-types, but the signalling pathways mediating IL-I-
induced cellular activation appear to be cell-type specific. We
studied the mechanisms of recombinant human IL-lo'(rIL-l)-
stimulated rat mesangial cell (MC) PG production. ilL-I stimu-
lated MC POE2 synthesis in a dose— (1-100 ng/ml) and time-
dependent manner. rIL- I-stimulated PGE2 synthesis was repro-
ducibly measured only after I hr. was maximum at 24 hr and
persisted for at least 48 hr. Serum was necessary for extended
rIL-l-stimulated MC PGE2 formation. Both cycloheximide (0.1
ug/mI) and actinomycin D (0.1 ug/mI) inhibited rIL- I -Stimu-
lated POE2 synthesis. rIL- 1 also enhanced MC PGFformation
suggesting that activation of PGE2 isomerase was not the pri-
mary effect of the cytokine. To estimat phospholipase A2(PLA2) activity, MC were labelled with [ H] arachidonate in
the presence or absence of rIL-l, washed, incubated for 15 mm
in balanced salt buffer containing fatty acid-free BSA. Com-
pared to control, incubtion of MC with rIL- 1 for 6 or 24 hr
did not enhance basal [ H]arachidonate release but did reduce
cellular [ H]arachidonate incorportion by 40 10% at 24 hr.
Vasopressin (lO6M) stimulated [ Hlarachidonate release to a
greater degree in rIL-l-treated cells (5181±124 vs. 3151±346
cpm/well/5 mm, IL—I—treated vs control MC, respectively n=9).
ilL-I did not change the mass of either the 20 or 45 kD pro-
teins recognized by an anti-porcine pancreatic PLA2 antiserum.
Although POE2 synthesis in the presence of exogenous arachi-
donate was moderately greater in IL—I—treated cells compared
to control MC at 24 hr, cyclooxygenase mass was unchanged on
immunoblots using an antiserum against sheep seminal vesicle
prostaglandin H synthase. We conclude that IL-I predominantly
stimulates MC PG formation by increasing arachidonate avail-
ability, perhaps by inhibiting reacylation. and by amplifying
receptor-mediated activation of PLA2. IL-I—stimulated MC
prostaglandia synthesis may contribute both to the altered
hemodynamics and increased matrix formation that results in
glomerulosclerosis after glomerular immune injury.
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ROLES FOR THROMBOXANE (Tx) A2 AND SULFIDOPEPTIDE
LEUKOTRIENES ItT) IN CYCLOSPORINE (CSA)-INDUCED
ACUTE RENAL FAILURE. Marzia Pasini, Norberto
Perico5, Giuseppe Remuzzi*(ifltr. by G. A. Andres
Mario Negri Inst., 24100 Bergamo, Italy
In animals and man C5A administration causes
renal function deterioration due to
vasoconstriction the mechanism of which remains
to be clarified. We investigated the effect of
pharmacological inhibition of endogenous TxA2,
LTC4 and 04 activity in an experimental model of
acute Cs?, nephrotoxicity. Bolus i.v.
administration of 50 mg/Kg to Sprague-Dawley rats
(n=9) resulted in a marked fall in renal plasma
flow (RPF) and glomerular filtration (GFR)
reapectivaly from 2.50 0.33 SD and 0.84 0.12
mi/mm/bOg to 1.13 0.21 and 0.45 0.09
mi/mm/lOOp (p<O.Ol) without a fall in mean
arterial pressure. The CsA vehicle (Cramophor)
did not induce changes in RPF (2.33 0.30
ml/min/lOOg) and GFR (0.82 0.10 ml/min/l00 p1
The specific receptor TxA2 antagonist GR 32191
(3mg/Kg i.v., n=6) partially prevented (p<0.05)
the decline in RPF (1.65 0.12 mi/mm/lOOp) and
GFR (0.60 0.06 mi/mm/bOg, p<0.05) induced by
CSA. Similar results were obtained with a I.TC4/n4
receptor antagonist (L-649.923, 1 mg/kg i.v.,
n=8) which also partially prevented the fall in
RPF (1.81 0,16 ml/min/lOOg. p<0.01) and GFR
(0.63 0.05 mi/mm/lOOp, p<0.05). The combined
administration of CR 32191 and L-649,923 (doses
as above, n=6) completely abolished CsA-induced
decline in RPF (2.41 0.15 ml/mmn/bOOg) and GFR
(0.80 0.09 ml/min/lOOg) . These findings point
to major roles for TxA2 and sulfidopeptide LTS in
mediating the acute renal vasoconstriction
induced by CSA in the rat.
DEPRESSION OF ARACHIDONIC ACID (AA) SYNTHESIS IN
DIABETES MELLITUS (DM) IS DUE TO AN INHIBITORY
PROTEIN. L. Ramsammy,*, C. Josepovitz,* and
0.1. Kaboyanides, Division of Nephrology/
Hypertension, SUllY-Stony Brook and VAMC,
Northport, NY.
We have previously reported that phospholipid
AA content in renal cortex of DM rats is de-
pressed 40 percent due to decreased activities
of AS and A6 desaturases, key enzymes regulating
AA synthesis, In control (C) rats optimal enzyme
activity requires a microsomal membrane (MM)
extracted factor (xF), In DM xF inhibits AS and
A6 desaturases. The following summarizes data
for A6 desaturase. (nmoi/mg protein).
Addition C-MM DM:MM C-xMM DM-xMM
0
.85±.03 .34±.03 .29±02 .25±02
C-xF .81±.02 .32±.02 .77±.03** .31±02
DM-xF .35i.02** .30±03 .2l÷.02 .36±.Ol
', significantly different from 0 addition,
p<.Ol. Addition of DM-xF to C-MM depressed A6
desaturase activity, indicating the presence of
an inhibitory factor. Addition of C-xF restored
A6 activity to C-xNM but not to DM-xMM
indicating that the extraction procedure failed
to remove all of the xF from MM of DM rats.
Similar results were obtained for AS desaturase,
When trypsinized xF from DM-MM was added to C-
MM, A6 desstursse activity (0.88+.02) was not
different from control. We conclude that MM of
DM rats contain an extractable protein that
inhibits A5 and A6 desaturases. This inhibitory
protein is likely to be the major cause of the
depressed synthesis of AA and the resultant
reduced AA esterified in membrane phospholipid
found in virtually all tissues in DM.
P450 MONOOXYGENASE METABOLITE OF
ARACHIDONIC ACID INHIBITS Na ABSORPTION
IN EARLY Si PRIMARY CULTURES. Michael F.
Rpmero, Janice 0. Douglas, and Ulrich Hopfer. Case
Western Reserve Univ., Depts. of Physiol. & Biophys. and
Medicine, Cleveland, Ohio.
Angiotensin H (All) at concentrations of nM to pM
induces natriuresis in the proximal tubule (PT). One
hypothesis is that this effect is caused by inhibition of
luminal Na+/H exchange through a P450 monooxygenase
metabolite of arachidonic acid (aa). In PT the major
metabolite of aa co-migrates with 5,6-epoxy-eicosatrienoic
acid (5,6-EET) as resolved by HPLC. All increases free
5,6-EET to 28% as compared to 17% in control cells (n7).
We have also e2aluated the effect of 5,6-EET on
unidirectional Na (apical to basolateral) flux (N ,,) of
early Si primary cultures. Microdissected rabbit ea'rly Si
sements were expanded to confluence on Ethicon coate
Millicell-CM culture inserts. Cultures with g < 20 mS/cm
were used for 3N + experiments. Experiments were
conducted in a s&rile culture incubator. Si cultures
respond to lij.M 5,6-EET with a slight decrement in
(see table). To inhibit endogenous 5,6-EET production,
we used ketoconazole, a P450 enzyme inhibitor.
Ketoconazole pretreated cultures show significantly
larger decrements in N + (see table). This effect isfurther potentiated by a second addition of 5,6-EET.
From thete experiments we conclude that 5,6-EET
inhibits Na absorption in early SI cultures. Since 5,6-
EET is produced by Si cells in response to nM to 1tM
All, we propose that this P450 metabolite of arachidonic
acid is mediating the natriuretic effect of All.
Na+ (APICAL TO BASOLATERAL) %CBANGE
STIMULUS ADDITION MEAN±&D.5 N
5,6-EET l4sM -4±2 2
second Ip.M -12±1 2
5,6-EET
+ ketoconazole l±M -19±8 7
second IIJ.M -29±12 3
* change relative to period before stimulus.
ENDOGENOUS ARACHIDONIC ACID METABOLITES
MODULATE GROWTH AND mRNA LEVELS OF
IMMEDIATE EARLY GENES IN RAT MESANGIAL
CELLS. Alois Sellmayer*. Peter C. Weber*, and Joseph
V. Bonventre, Massachusetts General Hospital and
Harvard Medical School, Boston, MA.
A role for endogenous arachidonate(AA)
metabolites in the regulation of cell growth remains
undefined. Experiments were designed to evaluate
whether endogenous AA metabolites, involving the
lipoxy-genase, and perhaps the P450 monooxygenase
pathways, modulate growth and levels of growth-
related gene mRNA. Growth was monitored by 3H-
shymidine incorporation and cell number. AA product
profile was established by HPLC. Inhibitors of the
cyclooxygenase, lipoxygenase, and cytochrome P450
pathways were employed. Inhibitors of cyclooxy-
genase (indomethacin,20t M) or lipoxygenase (caffeic
acid,IOIIM) did not affect growth. By contrast,
inhibitors which act on the P450 monooxygenase and
lipoxygenase, nordihydroguaiaretiv acid (NDGA, lOisM),
or the monooxygenase primarily, ketoconazole (20tM)
and SK&F 525A (2511M), reduced growth by 82, 77 and
53% (p'e.Ol) respectively. Vasopressin(AVP), EGF, and
phorbol esters enhanced the expression of early
growth-related genes, c-fos and Egr-i, in mesangial
cells. NDGA pretreatment lowered mRNA levels of
these two genes when the cells were stimulated by
each agonist. AVP, EGF, or insulin increased the
amount of an AA metabolite which migrated by HPLC
as a lipoxygenase or P450 product distinguishable
from leukotrienes, lipoxin A4 or HETEs.
In conclusion. endogenous products of arachidonic
acid metabolism, in particular products of the
lipoxygenase or P450 monooxygenase system, are
important modulators of mesangial cell growth.
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THE CELL CYCLE REGULATES EXPRESSION OF
CYCLOOXYGENASE (COX) IN GLOMERILAR
MESANGIAL CELLS. Michael S. Simonson , and
Michael J. Dunn. Dept. of Med., Case Western Reserve
University, and University Hospitals, Cleveland, Ohio.
Regulation of steady state levels of COX is an
important mechanism controlling prostanoid formation.
Using cultured rat mesangial cells, the present experiments
tested whether the cell cycle regulates COX expression.
PGE2 accumulation in 15 mm incubations was measured
in cycling cells and cells made quiescent (G0) by a 3 day
incubation in serum-free medium or by density-dependent
inhibition. Quiescence blocked both basal and
vasopressin-stimulated POE2 accumulation. In cycling
cells ionomycin (10.0 uM) and srachidonate (30 uM)
caused 17- and 34-fold increases in POE2 accumulation
whereas in G0 cells PGE2 accumulation was barely
detectable in response to either agent. Similar results were
observed measuring agonist-induced accumulation of
PGF2, which argues against effects at the level of PGH-
POE isomerase. The decrease in prostanoid accumulation
was reversible in that POE7 accumulation returned to
cycling levels when G celfs were stimulated to reenter G1
by the addition of serum. Phospholipse A2 activity in
0,., cells was estimated by measuring [ Harachidonate
release; both basal and agonist-induced [ H]arachidonate
release was only modestly decreased in cells.
Immunoblotting was then employed to assess the steady
state level of COX in cycling and 0 cells. Cycling cells
expressed a 70 kDa immunoreactive %and that competed
with authentic COX; in contrast, this band was absent in
concurrent G, lysates. The absence of COX enzyme in
G, cells was confirmed by immunocytochemistry. Thus
we conclude that in glomerular mesangial cells (i) COX is
a cell cycle-regulated enzyme and that (ii) upregulation of
COX might be an important mechanism regulating
prostanoid synthesis in the glomerulus.
MODULATION OF ARACHIDONIC ACID SYNTHESIS BY A
MICROSOMAL MEMBRANE PROTEIN. F. Sonn,*, L.
Rasnsammy,* and 0.3. Kaloyanides. Division of
Nephrology/Hypertension, SUNY-Stony Brook and
VA11C, Northport, NY.
The synthesis of arachidonic acid is
regulated by two key enzymes, 15 and 6
desaturases. We have obtained evidence that the
activity of these enzymes is modulated by a
microsomal membrane extracted factor (xF). As
shown in the following table the activities of
t5 and A6 desaturases (nmol/mg protein) are
depressed in extracted microsomal membranes
(xNM) but are restored by the addition of xF.
MM xMM xF xMM+xF
A6 desaturase O.80±.02 O.24±.Ol 0 0.75+03
15 desaturase O.51±.O5 0.28±03 0 0.49±04
Trypsinization (TRP) and boiling (BL) but not
delipidation (DLP) inactivated xF.
xMM+xF(TRP) xtlM+xF(BL) xNM+xF(DLP)
5 desaturase 0.27±03 0.28+.O2 0.73±03
L6 desaturase 0.26±22 0.22±02 0.46±03
Ccl filtration indicates that the factor is
larger than 50,000 daltons. We conclude that E5
and 6 desaturases are regulated by a protein
which can be readily extracted from microsomal
membranes. This protein constitutes a
previously undescribed mechanism for modulating
the synthesis of arachidonic acid.
FUNCTIONAL SIGNIFICANCE OF THROMBOXANE(TX) IN MURINE LUPUS NEPHRITIS (LN). LE..
Spurney*, P. Ruiz*, P.E. Kiotman, D.S. Pisetsky*, T.M.
Coffman. Duke University and Durham VA Medical Center,
Durham, N.C.
TX production by the kidney is stimulated in murine
LN. However, since renal hemodynamic function has not
been specifically measured in autoimmune mice, the role of
TX as a functional mediator in murine LN is not clear. The
aim of this study was to investigate the functional
significance of enhanced renal TX production in MRL-lpr
mice. These animals develop an autoiminune disease with
nephritis which is similar to human SLE. We measured
renal function and TX production by renal cortical
homogenates in 12, 16 and 20 week old MRL-lpr mice and
MRL-÷÷ controls:
GFR(ml/min/kg) TxB2(pg/min/mg prot)
Age MRL-lpr MRL-++ MRL-lpr MRL-4-f
l2weeks 10.4±0.8 11.8±1.2 41±6* 15±3
l6weeks 8.7±0.5* 11.6±0.7 51±7* 22±2
2Oweeks 56±07* 10.9±1.0 89±15* 16±2
In MRL-Ipr mice, renal TX production increased
progressively with age and GFR was reduced at 16 and 20
weeks. In the entire group, there was a significant inverse
correlation between GFR and renal TX production (r=0.72;
p<O.000l). In 16 week old MRL-lpr mice, acute
administration of the specific TX receptor antagonist
GR32191B caused GFR to increase from 8.1±0.5 to
10.6±0.5 mi/mm/kg (p<O.Ol); following treatment GFR
was not different from MRL-÷+ controls. In 20 week MRL-
lpr mice, GFR increased from 5.6±1.7 to 6.0±1.7
ml/min/kg (p<O.O25) with GR32191B, but remained well
below normal. In summary, in MRL-lpr mice, GFR is
reduced as autoimmune disease progresses. TX is an
important mediator of renal dysfunction in murine LN,
especially in the early phases. We conclude that TX
antagonists may be useful in the treatment of lupus nephritis.
VASOCONSTRICTOR LIPOXINS: RENAL VASCULAR ACTIONS
OF LIPOXIN B4 (LXB4) AND OF A NOVEL EICOSANOID: 7.cis,1 1-
trans-LIPOXIN A4. Kihito Takahashi*, David K DeBoer, Charles N
Serhan*, and Kamal F Badr. Vanderbilt Univ., Nashville TN and Harvard
Univ. Boston, MA.
Activation of human neutrophils in the presence of 15S-hydroxy-
5,8,lI-cis-l3-trans-eicosatetraenoic acid (l5S-HETE) led to the
formation of LXA4, LXB4 and a novel 5,6,15.trihydroxyeicosatetraenoic
acid. The new compound was identified using an improved isolation and
detection system and its basic structure determined by physical methods.
Comparison of synthetic geometric isomers of LXA4 and LXB4 showed
that the new compound is 5S,6R,15S.trihydroxy-9,l1,l3-lrans-7-cis.
eicosatetraenoic acid, or the 7cisl ltrane isomer of LXA4. We have
previously described renal vasodilator responses to LXA4. Here, we
examine the vascular actions of LXB4 and 7-cis,l 1-grans-LXA4.
Intrarenal arterial administration of LXB4 (2 Jig/kg/mm), either as the
methyl ester or as free acid, in 6 euvolemic male rats (mean SW: 190±8
gm) was without effect on systemic arterial pressure (AP) or hematocrit
(Hct), but led to significant falls in RPF (flow probe) and GFR (in
mi/mm) from 4.20±0.12 to 3.66±0.17 (pcO.025) and from 0.75±0.04
to 0.67±0.03 (p<O.005). Filtration fraction (FF) was unchanged
(0,18±0,01 to 0.19±0.01). No significant changes were noted in urine
flow, sodium or potassium excretion rates.
Intrarenal administration of 7.,j.ç,l l-trans-LXA4 (1 tg/kg/min. n=4)
led to an increasein AP from 100±3 to 109±4 mmHg (p<O.O25), amild
rise in Hct (45.0±1.08 to 47.30±1.7), and dramatic reductions in RPF
and GFR from 4.70±0.52 to 3.05±0.61 (p<O.O5) and from 1.10±0.08 to
0.76±0.11 (p'cO.O5). These systemic and renal responses to 7-cis, 11-
trans-LXA4 were highly reminiscent of those elicited in an identical
preparation by the sulfidopeptide leukotrienes, LTC4 and LTD4 (Badr et
at. Am J. Phys. 253:F239). Since LXA4 and LTD4, by virtue of the
shared 5S.6R orientation of their polar substituents, occupy a common
receptor on rat mesangial cells (Bask et al. PNAS. 86:3438), and since
this configuration is retained in 7-cis,l I-trans-LXA4, it appears likely
that its systemic and renal actions result from activation of LTD4
receptor-coupled responses.
These experiments represent the first description of vascular constrictor
actions for the lipoxins. They also provide further insight into the
structural requirements for LT receptor activation and potential
counterregulatory interactions among vasoactive 5/15 lipoxygenase
products.
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ESSENTIAL FATTY ACID DEFICIENCY (EFAD) NORMALIZES
OLOMERULAR FUNCTIONS AND SUPPRESSES LEUKOTRIENE/
T1IROMBOXANE SYNTHESIS IN NEP}IROTOXIC SERUM (NTS)
MEPHEms . K TakahaShi*,GFSchreiner, JB Lefkowith* and KF Bade.
Vanderbilt Univ. Nashville, TN and Washington Univ. St. Louis, MO.
To elucidate the mechanisms underlying the beneficial effects of dietary
fatty acid modulation on immune-mediated glomerulonephritis, we tested
the influence of EFAD in heterologous NTS nephritis. Studies were
performed in standard diet (SD)-fed Munich-Wistar rats 3 h after iv.
administration of 50 11 of sheep serum (Op 1, n=5). 50 tl of sheep anti-
rat glomerular basement membrane antibody (GBM-Ab) (Op 2, n=6), and
50 j.d (3BM-Ab to EFAI) rats (OP 3, n=5). Neutrophil invasion and
antibody deposition in Ops 2 and 3 were comparable. Urinary protein
ig/min) was 10±2 in Op I, 574±93 in Op 2, and 336±36*t in Gp 3
[a: p<O.05 vs Op 1; 1: p<O.OS vs Op 2]. Mean values for SNGFR,
glomerular plasma flow (Qa), Iranscapillary hydraulic pressure difference
(M'),afferent (Ra) and efferent (Re) arteriolar resistances, and glomerular
ultrafiltration coefficient (RI) were:SNOFR Qa P Ra Re Kf
ni/mm mmHg (1010dynscm5) nI/(smmHg)
Op 1 37.3 128 35 2.54 1.63 0.055
Op 2 19.5* 62* 4Q* 44g* 3.32 0.019*
Op 3 36.81 1601 36t 1.711 1.131 0.037*t
In view of the functional significance of enhanced glomerular arachidonic
acid 5-lipoxygenase and cyclooxygenase activities in this model of injury,
tonophore-stimulated glomerular leukotriene B4 (LTB4) and unsumulated
thromboxane B2 (TxB2) production rates were measured (RIA) in control
and EFAD nephritic rats. Three bet post.OBM-Ab administration, and
despite equal baseline production rates, glomerular LTB4 generation in
control rats was increased dramatically by 40-fold over baseline and that
of TxB2 rose by 10-fold, whereas in those from EFAD rats LTB4
generation was suppressed 85% and that of Tx32 60%.
Thus, acute NTS nephritis in EFAD rats is associated with blunting of
ptoleinuria, vasorelaxation in pre- and post-glomerular resistance vessels,
normalization of Qa, attenuation of the fall in Kf, and preservation of
OFR. These changes are accompanied by marked suppression of
glomerular eicosanoid generation. In conjunction with the previously
established roles for TxA2 and LTs on vascular resistance and Kf,
respectively, the present findings suggest strongly that alterations in lipid
mediator release are central to the salutary effect of dietary polyunsaturated
fatty acid modification on the functional aspects of glomerulonephritis.
INDOMETHACIN ENHANCES NA RETENTION BY INHIBITING
PGE2 SYNTHESIS IN 5.ITAL. Manna Wald,* pj
Scherzer,* Dvora Rubinger* and Mordecai H.
Popovtzer. Nephroloqy and Hypertension Services,
Hadassah University Hospital, Jerusalem, Israel.
Indomethacin (IND), a prostaglandin synthesis
inhibitor, is known to increase renal sodium re-
tention. To further characterize this effect of
IND, studies were performed in isolated nephron
segments of rats. The following segments were
tested: PC, PS and NTAL. The effect of pretreat-
ment with IND in vivo and incubation with PGE2 in
vitro on Na—K—ATPase was studied. Pretreatment of
rats with IND increased Na—K—ATPase in the PC from
28.4+l.lxlOll mol/mnv'min to 32+1.0 (p<O.OS), in
the PS from 23.3+1.0 to 41.4+4.0 (p<0.OOll, and in
the ?4TAL from 37.2+2.0 to 63.0±2.2 (pSO.OOl). In-
cubation of renal tubules from IND pretreated rats
with PGE2 brought about the following changes: in
the PC and PS 100 pM of PGE2 increased Na-K—ATPase
activity from 32+1.0 to 36.2+0.8 (p<O.Ol) and from
41.4±4.0 to 57.4+2.9 (p<O.0l) respectively. While
in the MTAL PGE2 dose dependently inhibited Na—K—
ATPase activity from 62.7+2.2 to 36.9±1.4 (p.c:
0.001) with 1 pM of P2, to26.5±2.3 (p<O.OOl)
with 10 pM P2 and to 22.0+1.0 (p<O.OOl) with
100 pM PGE2. 100 pM PGE2 also inhibited MIAL Na—K—
ATPase of intact rats. These results show that IND
enhances Na—K—ATPase activity in all 3 segments of
the nephron studied. However, only in the MTAL
reversed the stimulating effect of IND on Na—
K—ATPase. Conversely, in PC and PS PGF2 produced
an additional and significant increase in the
enzyme activity. These findings suggest that only
in the MIAL the mechanism of Na retention may be
mediated by the direct action of IND to suppress
PGE2 synthesis.
EICOSANOID PRODUCTION BY ISOLATED
GLOMERULI FROM RATS WITH UNILATERAL
URETERAL OBSTRUCTION (UUO). H. Yanagisawa*,
J. Morrissey, A. Morrison and S. Kiahr. Washington
University School of Medicine, Renal Div., St. Louis, MO
We examined the production of PGE2, 6-keto PGF
and TxB2 under basal conditions and with angiotensin
(ANGII) added in vitro by isolated glomeruli from sham-
operated control rats (SOC) and rats with UUO of 24
hours duration that were or were not given an inhibitor of
the angiotensin I converting enzyme (ACE). Basal
prostanoid production was greater in glomeruli from the
obstructed kidney (OK) than the contralateral kidney
(CLK) of UUO rats or the control kidneys (CK) of SOC
rats. Glomeruli from the CLK of UUO rats produced
more PGE2 and 6-keto PGF1a than glomeruli from the
CK of SOC rats. In vivo, administration of an ACE
inhibitor returned basal prostanoid production by isolated
glomeruli of UUO rats to levels seen in glomeruli of SOC
rats. Prostanoid production after addition of ANGII in
vitro was blunted in glomeruli from both kidneys of UUO
rats but to a greater extent in OK than in CLK.
However, blockade of ANGII synthesis in vivo restored
this response to normal'. ACE inhibition in vivo had no
effect on prostanoid synthesis in SOC rats. The data
suggest a key role for endogenous ANGII in the increased
synthesis of prostanoids by glomeruli of both the OK and
the CLK of rats with UUO. Differences between the 2
kidneys may be due to dissimilar levels of intrarenal
ANGLI. The in vitro effect of ANGII on prostanoid
production is normal when the ANGII synthesis is
inhibited in vivo suggesting down regulation of receptors
or activation of the phospholipase A2 pathway.
PREFERENTIAL SECRETION AND CLEARANCE OF THE MORE
BASIC FORMS OF RENIN (R) CONTRIBUTE TO THE PLASMA
FORM PROFILE. PA Abraham, SA Katz, JA Opsahl, RP
Miller,* WR Stanchfield,* RL Anderson*. Hennepin
Co. Med. Ctr., and Univ. of MN, Minneapolis, MN.
Human R has multiple active forms (isoelectric
points 5.5 - 4.8), probably due to differences in
glycosylation. In rats, glycosylation of K is
important for hepatic degradation. This study
assessed whether differences in the secretion or
clearance of the different forms contribute to the
plasma R form profile. The R form profile from the
perfusate (P) of normal cadaver kidneys (n—6) and
peripheral blood (B) of normal subjects (n—l0) were
compared. In addition, the R form profile in plasmafrom the hepatic vein (NV) and inferior vena cava
(IVC) was assessed in 5 patients with essential
hypertension. Five forms of active R were
separated by shallow gradient isoelectric focusing
and quantitated by RIA of generated angiotension I.
Isoelectric points (IP) and proportions (I of
total) of active multiple R forms (mean±SD):
IP 5.46 5.22 5.05 4.88 4.84
P 31±4 28+10 17±9 13±4 11±5
B 18±8 17±5 23±8 23±5 19±8
% -42% -38% ÷37% +75% +68%
IVC 21±5 22±5 16±8 15±2 27±16
HV 18±6 18±6 15±10 18±6 31±17
-13% -18% -5% +20% +17%
Normal perfused cadaver kidneys preferentially
secreted the more basic forms of active R. The
liver preferentially removed the more basic forms
of active R. Thus, R forms have different half-
lives and the R form profile of peripheral blood in
humans reflects the net effect of preferential
renal secretion and hepatic clearance of the more
basic forms.
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AL1DSlNE (AriD) R1i'IDLY INW(ES (DNØJCFIVE
S)DR*I (Na) A)RFTIDN IN VIR). C.P. Bastl,1le Univ. Health Sci Ctr., Phila., PA.
The direct tissue effect of ALL)) on distal rat
colon Na absorption was examined. Other tissues
have a prolonged lag time tetween exposure atul
response. Colon fumis adrenalectomized (ADX) rats
was exposed to 5xlO8M ALtO under short-circuit
conditions and compared to 1) ADX without ALD).
2) ALL)) and amiloride 10'5M (AM) and 3) ALtO and
cycloheximide (CU) bug/mi. With ADX alone there
was no increase in short-circuit current (Isc) or
rnucosal to serosal Na flux (Na m—>s) with time,
no AM inhibitable Isc, and CH did not alter Na
m-.>s. Prior to addition of ALL)) Isc was 2.8*9.1
uEq/1I/cm2. Isc increased to 3.1±0.1. uEq/h/cm 10
mm after addition of ALtO (p<0.001). Values for
ISC and transmural PD at 20 mm and 40 mm after
ALL)) addition were:
TIME 20 mm 40 mm
lac PD nW Isc PD uW
ADX 2.9±0.1 10.7±0.4 2.7±0.1 9.6±0.5
ALtO 3.3±0.1* 11.7±0.3* 3.5±0.1* 12.3±0.4*
ALDD+N4 2.0±0.1* 6.6±0.4* 1.8±0.05* 6.5±0.3*
ALEO+CY 2.1*0.06* 7.1±0.2* 1.8±0.05* 6.3±0.1*
* sig dif from preALtI) and from ADXConductan was similar in all groups. The
increment in Na rn->s was similar to the AM and CU
sensitive lac at all time points. With ALtO Na
m—>s increased fran 7.2±0.5 to 8 • 8±0.6 uFojh/cm2
by 60 mm (p<O.005). With ADX alone, ALLD+AM,
and AUD+CH Na rn->s were 7.4±0.4, 7.4±0.6 and
7.3±0.6 uEq/h/cm2 (p°'NS). Thus, in ADX rat colon
ALtO rapidly alters the nature of the Isc and
induces conductive Na m—>s within 10—20 rein. The
mechanism may involve induction of a rapidly
turning over protein.
ANGIOTENSIN 11 STIMULATION OF LUMINAL NA/H EXCHANGE
IN THE PROXIMAL NEPHRON: SUPPORT FOR A MEMBRANE
SHUTFLE HYPOTHESIS. Robert D. Bloch*. Kenneth A. Fisher,
Demetrios Zikos, Jen Cheng, and Darryl R. Peterson*. Departmentsof
Physiology and Medicine. University of Health Sciences/The Chicago
Medical School, North Chicago, IL 60064
The effects of angiotensin II (All) on Na/H exchange across the luminal
membrane of proximal nephron segments (NS) were examined. Isolated
NS were derived from rabbit renal cortex by a method not requiring
collagenase, but involving homogenization and differential filtration
through sequentially smaller nylon screens at 4°C. Following isolation,
the NS were incubated in the presence or absence of All (1040 M) for
increasing intervals of time over 30 minutes, and Na/H antiporter
activity was measured in subsequently derived bnish border membrane
vesicles (BBMV). Preliminary studies showed that isolation of NS in
cold calcium-containing media significantly inhibited Na/H exchange in
subsequently prepared BBMV. Hence, a calcium-free intracellular-like
medium (Collins solution) was used during NS preparation in the cold.
Contraluminal exposure of NS to All caused a transient 50% increase in
Vmax ofNa/H exchange measured in isolated BBMV. Stimulation
reached a peak at 22.5 minutes of incubation, and then returned to control
values by 30 minutes.The apparent Km of transport decreased by 60%
within 15 minutes during incubation with All and then returned to
control levels by 22.5 minutes. To further characterize the Vmax effect,
similar studies were performed in the presence of0.5 mM colchicine.All
stimulation of Vmaxwas completely blocked by the presence of
colchicine. These data indicate that the luminal Na/H antiporter of
proximal tubular cells is stimulated by contraluminal exposure to
angiotensin 11, resulting in an increased Vmax and decreased Km of
transport. This implies both an increase in the number of functional
transporters (Vmax effect) and an increase in transporter affinity for
sodium (Km effect). The temporal separation of the Vmax and Km
changes suggest that they occur by separate mechanisms. Stimulation of
Vmax by All and its inhibition by colchicine are consistent with a
mechanism involving the exocytic insertion of new carriera into the
luminal membrane.
EVIDENCE FOR A RENIN-BAROCEPTOR MECHANISM
IN RABBIT RENAL AFFERENT ARTERIOLES. ftA.Bock,
M.Hermle*, F.P.Brunner, G.Thiel. Nephrology Division,
Dept. of Research, Kantonsspital Basel, Switzerland.
Traditionally, the regulation of renin release has been
thought to involve a component termed "renin-barocep-
tor mechanism" which responds to pressure or flow in
the renal vasculature, possibly the afferent arteriole. To
test this concept by direct means, we used an adap-
tation of the isolated perfused glomerulus technique
which allows the measurement of renin secretion rate
(RSR) in single microdissected rabbit glomeruli during
in-vitro perfusion through the afferent arteriole at an ar-
bitrary pressure and in a constant electrolyte milieu. Ini-
tial experiments showed this model to be characterized
by a low RSR relative to content (2-3%/h) and by full
reactivity to -adrenergic (increase in RSA) and a-
adrenergic (afferent arteriolar contraction) stimuli. To
evaluate pressure-dependent modulation of renin re-
lease, we measured the RSR in 9 isolated perfused gb-
meruli from the outermost cortex while afferent pressure
was either decreased (55—'40--'25 mmHg, n5) or in-
creased (25—'40--.55 mmHg, n = 4) in 30 mm. periods.
Pressure decrements were consistently accompanied





















Relative changes of RSR correlated equally well with
changes of afferent pressure and perfusion rate. We
conclude that a baroceptor-like mechanism exists in af-
ferent arterioles of rabbit superficial glomeruli which
modulates independently of the renal nerves and the
macula densa by increasing renin release in response to
diminished pressure and/or flow.
INHIBITION OF ALDOSTERONE STIMULATED SODIUM
TRANSPORT BY CORTICOSTERONE AND 11-
DEHYDROCORTICOSTERONE. Andrew S. Brem, Karen L.
Matheson*, and David J. MOrriS*. Deptu. of
Pediatrics and Lab Medicine, Rhode Island and
Miriam Hospitals and Brown Univ., Providence R.I.
The mineralocorticoid effects of aldosterone
(aldo) on the kidney are attenuated in most
adrenally intact animals and in humans.
Interaction with other circulating steroid
hormones has been thought to account for this
diminished response. We have demonstrated that
significant quantities of the glucocorticoid
corticosterone (B) are rapidly metabolized by the
toad urinary bladder, to li—dehydrocorticosterone
(il—dehydro B) by the enzyme 111,—OH steroid
dehydrogenase (l1I3—OMSD) (Am J. Physiol. in
press) . We questioned whether B or its
metabolite, il—dehydro B, directly alter aldoinduced sodium transport in toad bladder. Sodium
transport was measured using the short Circuit
current technique (SCC) . B (107M) alone in the
serosal bath induces a small, statistically non-
significant rise in SCC. However, in tissues
preincubated for 60 mm with B (1O7M) and then
stimulated with aldo, the peak aldo (107M) risein SCC at 360 rein was inhibited by 23±9% (mean
SE; n=7 pairs, p<0.05). il—Dehydro B )107M) had
no effect on SCC alone over 360 mm. In
preliminary experiments, il—dehydro B (107M(
added to the serosal bath 60 mm prior to the aldo
attenuated the response to aldo )107M) by 15±5%
after 240 rein when compared to controls exposed to
aldo alone (n=6 pairs, p<0.05) . Importantly, in
separate metabolism studies, the toad bladder did
not appear able to convert 11—dehydro B back to B.
Thus, B and/or its metabolite li-dehydro B mayinhibit the antinatriuretic effects of aldo.
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A SYNThETIC OCAPEPTIDE ENCODED BY AN RNA COMPLE-
MENTARY TO HUMAN ANGIOTENSIN II (An) mRNA INHIBiTS
PHYSIOLOGICAL EFFECTS OF All BY MIMICKING All RECEP-
TOR. M. udisavIieyicM-L Bea'M. LaubieP. PhamJ-C.
Dussaule, P.Ronco and P. Verroud'(Intr. by 1. Anagnosto-
poulos) INSERM U64, IRIS and CEA Paris, France.
Todevelop an All antagonist which binds to All andnot
to its receptor, we have taken advantage of the reciprocal inte-
raction due to amphiphilic properties ofpeptides encodedby
complementary RNA strands. The antipeptide studied H2N-
Glu-Gly-Val-Tyr-Val-His-Pro-Val -COOH was derived from
human All RNA sequence. Although it shared 4 aminoacids
with All, the peptide (125 I or 3H labeled) was unreactive
with 12 monoclonal antibodies (mAb) Identifying at least four
distinct epitopes on the All molecule and failed tobind to Al!
hepatic receptors. It didhowever inhibit (IC50—lO7M) bin-
ding of'"l-AII to the only snAb specific for an epitope impli-
cated In receptor recognition as well as to rat hepatocyte mem -
branes (1C50" lO-7M). The antipeptide was further shown to
antagonize some biological properties ofAll.Onmesangial
cells, it (10pM) abolished the [Ca2Ji response to lOOnM All
and induced a specific dose-dependent (lOOnM- 10pM) inhibi-
tion of All-stimulated PGE2 release (basal : 0.48 0.04
ng/mg protein; lOOnM All: 1,32±0.14 (p<O.Ol); lOOnMAll
+ 10pM antipeptide : 058 0.08 (NS vs basal value). The
antipeptidealone had noeffect on [Ca2Ji and PGE2 synthe-
sis. Furthermore, i.v. infusion of antipeptide
(200pg.kg-'.min-') inhibited by 66 3% the rat hypertensive
response to lOOng.kg' All (All: +61 2mmllg, antipeptide
+ All: +21 2, n—4). This antagonistic effect was not obser-
ved with other pressive agents such asul adrenergic andHT2
serotonin agonists. In conclusion, our data suggest that thà
"complementary" peptide directly interacts with Al! by mimi-
cking the All complementary site on the receptor. This inte-
raction inhibits the physiological effects of All. This type ofAll complementary peptide may serve as amodel for a new
class of anti-hypertensive drugs.
RENALNERVES MODULATE RENIN GENE EXPRESSION IN
THE DEVELOPING KIDNEY WITH UNILATERAL
URETERAL OBSTRUCTION (UUO). Samir S. El-Dalir. Robert
L, Chevalier, R. Arid Gomez, MarkS. Gray', Michael 3. Peach', and
RobertM.Carey*. Univ. of Virginia Health Sciences Ctr., Depts. of
Pediatrics, Pharmacology & Internal Med., Charlottesville, Virginia,
Angiotensin II is an important mediator of renal vasoconstriction in
animals with chronic UUO. We have previously shown that chronic
UUO in newborn rats results in increased renin distribution in both
the obstructed and intact opposite kidncys (Kidney tnt., 35:299, 1989).
To determine whether renal nerves mediate the changes in intrarenal
renin in response to UUO, 2 day-okl Sprague-Dawley rats were
subjected to either left ureteral obstruction or sham-operation and
were treated with daily guanethidine injections to produce a chemical
sympathectomy (UUO + G&Sham+G). The effects were compared
with similar groups receiving saline (UUO+S & Sham+S). At 4
weeks of age, the kidneys were processed for renin
immunocytochemistry and renin mRNA was detected by Northern
blot hybridization to a full-length 32P-labelled R cDNA. Mean
arterial pressures were similar in all the treatment groups. Compared
with Sham+S rats, Sham-i-G rats had no detectable changes in
intrarenal renin distribution or in renin gene expression. Compared
to Sham-operated kidneys, the percent of renin-contalningjuxtaglomerular apparatuses and the percent of total length of the
afferent arteriole with resin staining were significantly increased in
both the obstructed and intact opposite kidneys of UUO + S (p<OO1)
but not in UUO + 0 rats. In addition, renin mRNA levels were 8 fold
higher in the obstructed kidneys of UUO + S than in UUO + 0 rats.
These findings indicate that (1) chronic neonatal UUO activates renin
gene expression in the obstructed kidneys and (2) chemical
sympathectomy suppresses renin gene expression (both mRNA and
protein) in the chronically obstructed kidney but does not alter lenin
gene expression in the intact opposite kidney or in non-obstructed
kidneys. We conclude that the renal sympathetic nerves modulate
lenin gene expression in the developing kidney with ureteral
obstruction, as well as the distribution of immunoreactive renin in the
intact opposite kidney.
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SPECIFIC BINDING, VASCULAR EFFECTS All]) METABOLISM
OF ANGIOTENSIN II IN ISOLATED RAT KIDNEY.
B.M.A. Pontoura*, A. Owada* and T. Maack. Dept. of
Physiology, Cornell Univ. Med. Coil., NY,NY.
To gain further insights on the relationships
between specific binding, renal effects and extra—
luminal metabolism of anglotensin II (All) these
parameters were determined in the isolated per-
fused rat kidney (1K) using the methods of Suzuki
et al (Am.J.Physiol. 253:F—917,1987). Nonfiltering
IKs were perfused at 22'C with 1251—labeled or
cold All alone or in presence of saralasin (Si.
HPLC analysis was used to determine intact 12
All and its metabolitea. Competition binding
experiments showed that intact '251—AII
specifically binds to surface receptors in 1K with
an 1C50"3nM and an apparent maximal binding
capacity of 26pmoles/gm tissue. The ED5O of All—
induced increase in renal vascular resistance was
O.54±O.19n)4 (n=3) and the dose—response curve
was displaced to the left of the binding curve. S
antagonized the vasoconstrictive effect of All in
a dose—related manner. 12t1—AII was rapidly
metabolized and at 15mm of perfusion, 50% of the
radioactivity in perfusate coeluted with intact
'5I—AII whereas 40% eluted as a single peak
between '251—monoiodotyrosine and intact 1251—AII.
The metabolism of '251—AII was not inhibited by
lOOijyi bestatin or 2OpM phosphoramidon. The results
demonstrate that only part of the large density of
high affinity All receptors in the 1K mediate its
vasoconstrictive effect. There is significant
extraluminal metabolism of All which results in an
yet unidentified metabolite. The methodology
described in the present study may be useful to
further assess relationships between receptor
binding, renal effects and metabolism of All.
THE INCREASED PRESSOR DOSE OF ANGIOTENSIN U
IN NORMAL PREGNANCY AN INDICATION OF
INCREASED PLASMA VOLUME RATHER THAN OF
DECREASED VASCULAR REACTIVITY. Albert Fournier
Isabelle Gregoire, Najeh El Esper, Patrick Fievet, Pierre
Frsnpois Westeel, Nephrology CHRU Amiene - France.
It has been assumed for many years that normal
pregnancy is characterized by a decreased vascular
sensitivity to Ag H. However, in all the studies reporting this
fact, the pressor dose of Ag II was always expressed in
relation to the body weight (ng Ag II. min1. kg1 UW). We
wanted to see wether this concept of pregnancy-induced
vascular hyporeactivity also applies when the presser dose of
Ag Ills expressed in relation to the plasma volume (ng Ag
11. mm . mP1 PV).
In 15 normotensive women sequentially investigated
during the 2nd and the 3rd trimesters of pregnancy and 2 to 3
months after delivery, we have performed an Ag II
sensitivity test (determination of the dose of Ag II eliciting a
20 mm Hg increase in diastolic blood pressure) and the
measurement of plasma volume (Evans Blue dilution
technique).
(miSt)) 2nd trImester 3rd trimester pest partum
P,sa.or doseof Ag II
ng mis-I kg-i BW 14.2±43' 14.9±52" 11.5±2.9
ng mis-i mi-i PV 025±0.07 026±0.09 0.25±0.07
aBW/postpartum(%) 6 12
A PV I post partum 1%) 37 54
I0csnce of the comparisons pregnancy vs poet-partum:
'p a .06; "p a .01
These results suest that the amount of Ag II required to
elicit the pressive response is greater during pregnancy
only because of a greater dilution of AgII into the blood poo1,
the plasma concentrations of Ag II required to elicit the
presser response and therefore the vascular sensitivity to Ag
II being similar both in pregnant and non pregnant states,
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CAPTOPRIL DO NOT BLOCK THE ANTINATRIURESIS AFTER
ACUTE VOLUME DEPLETION (AVD). G.Gamba*, J.Pedraza—
Chaverri*, J.Cervera*, R.HernSndez_Pando* and J.C.
Peña. Instituto Nacional de la Nutricidn Salvador
Zubir8n. MSxico, D.F., Mxico.
Angiotensin II (AGII) increase Na+ reabsorption
in proximal tubular cells. To investigate the role
of AGII in the appearance and maintenance of anti—
natriuresis after AVD, four groups of six dogs were
studied. Group I.— Saline expansion (SE) (5% of
body weight). Group II.— AVD (2% of body weight)
followed by SE Group III.— SE ÷ Captopril (400 mg
previous night, and 1 mg/kg I.V. bolus in the expe-
rimental day followed by infusion of 20 ug/kg/min).
Group IV.— AVD followed by SE + Captopril. In all
groups MAP, Ht. UV, UNaV, GFR (inulin),RBF (PAH),
PEA and Aldosterone were measured during 30 mm
before and 60 miii after saline expansion. Results:
The increment in UNaV was hihger in groups I and
III (396±73 and 218±68) than in groups II and IV
(148+60 and 86±23) (p<O.Ol). The MAP was identical
in the first three groups and lower in group IV,
but not significant. No difference was found in GFR
between the four groups: RBF was higher in groups
with captopril (III and IV). PEA rose after AVD and
fell with SE in groups II and IV. The immunoperoxi—
dase for AGII in renal tissue was positive in group
II but negative in group IV. Change in aldosterone
was similar among the four groups. The rice in UNaV
was significantly lower in the groups who were
exposed to AVD. This antinatriuresis was not due to
differences in: GFR, RBF or MAP and was similar in
groups II and IV. Therefore, captopril didn't
prevent the antinatriuresia that follows AVD. We
concluded that the antinatriuresis that follows
AVD is not mediated by AGII.
DIRECT EFFECTS OF LEUKOTRIENE P4 (LTD1) ON TISSUE
RENIN RELEASE (RR). W. Jienrich and E. McAllister,
U. of Tx. SW Med. Ctr. and Dallas VAMC, Dallas,
Tx.
The inflammatory mediator LTD1 has potent renal
vasoconstrictor properties and inhibits formation
of particulate CGNP in rat glomerulus. We
previously showed that atriopeptin (AN?) directly
inhibits RR in rat renal cortex. The present
studies were performed to determine the direct
efr,ects of LTD4 on basal and isoproterenol (I,
lOM)—stimulated RR in superficial cortical
slices of the rat. The effects of LTD1 on basal
and I-stimulated release were initially examined
(n=5); RR is expressed as ag/hr/mg:
I i&r1 rL',
52 82 77 41
005 NE 005
Since LTD did not alter basal or I-linked RR, we
next tested the effect of LTD4 to hange RR
inhibition caused by AN? (2.1 x 10N). AN?
significantly inhibited I-stimulated RR. Results
for I/ANP/LTD4 experiments (n=6):
I I/ANr/LrJJ
x 40 69 80
p NE
Thus, LTD4 is capable of moderating AN? renin
inhibition, presumably by interference with cGMP
formation. This effect may influence RR in
inflammatory renal disorders.
SEQUENCE OF THE GENE ENCODING THE
TESTICULtR ISOZYME OF ANGIOTENSIN-
CONVERTING ENZYME (ACE). Tom Howard,*
Shaw-Yung Shai,* Kimberly Langford* and
Kenneth K. Bernstein. Emory University,
Atlanta, Ga.
ACE influences blood pressure by
producing angiotensin II from its
precursor, angiotensin I. Though
produced by a number of different
tissues, a unique form of this enzyme is
found in testis. The testis enzyme is
smaller than the ACE found in kidney and
is expressed with the onset of sexual
maturation. In mouse testis ACE is
transcribed from a 2500 base mRNA
whereas the kidney enzyme is encoded by
mRNA5 of 4900 and 4100 bases. To
determine whether testis ACE is the
product of the same gene as kidney ACE
or is encoded by a different gene, cDNA
encoding this enzyme were isolated from
a mouse testis cDNA library.
Analysis of DNA sequence demonstrates
that the 3' portion of testis ACE is
virtually identical to the sequence of
kidney ACE. The 5' portion of testis
ACE is unique to this form of the enzyme
and it appears that the testis makes use
of exons not expressed by kidney. Mouse
genomic DNA has been isolated encoding
the 5' portion of this gene including
those regions uniquely expressed by
testis. Analysis of this genomic DNA
will provide insight to testis specific
expression of ACE.
RENAL VASCULAR RESPONSE TO ANGIOTENSIN II (Ang II)
AFTER CONTRALATERAL NEPHRECTOMY. Anma Ingeana
and Brian M. Murray, Department of Medicine, SUNY
at Buffalo, Buffalo, New York.
Both contralateral nephrectomy (Nx) and in-
creased dietary protein (HP) intake result in in—
creaaed kidney size and blood flow. HP also
blunts the renal vasoconstrictor response to Ang
II (K131:425). This study was designed to test if
the renal response to Ang II was also impaired
after Mx. Seven days after Nx. male SD rats (n8)
were anesthetized with mactin and the responses
of mean arterial pressure (MAP), renal blood flow
(RBF by EMF probe) and renal vascular resistance
(RVRMAP/RBF) to serial LV. infusions of Ang II
(62.5—500 ng/Kg/mun) recorded. Sham operated rats
served as controls (C, n8). Nx and C rats did
not differ in weight, Hct. or MAP, but R8F (Nx
14.5 0.7, C 11.4 0.4 ml/min., P <.01) and left
kidney dry weight (Nx 0.40 .03, C 0 .32 .O2g,
P <.03) were higher after Nx.
Table 1: Systemic (A— MAP) and renal (B— IRVR)
responses to Ang II in.Nx and C rats. (Mean SEM)
6.25 ng 125 ng 250 ng 375 ng 500 ng
A B A B A B A B A B
Nx 10 2.3 17 4.7 23 7.2 28 9.1 40 13.5
±1 ±1.4 ±2 ±.8 ±2 ±1.3 ±2 ±1.5 ±4 ±2.1
C 12 3.4 23 5.4 31 10.3 36 12.1 47 15.6
±2 ±0.8 ±4 ±1.3 ±5 ±1.9 ±6 ±2.6 ±6 ±1.8
Table 1 shows that neither the systemic pressor
response (fMAp) nor the renal vasoconstrjctor re-
sponse (tRVR) differed between Nx and C rats. Thus
the renal vasoconstrictor response to Ang II app-
ears to be maintained after contralateral Nx in
contrast to high protein intake and suggests that
the same hormonal mechanisms may not mediate the
similar hemodynamic changes seen in both states.
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ELEVATION OF RENAL ANCIOTENSIN CONVERTING
ENZYME (ACE) ACTIVITY IN NEPHROTIC RATS.
JR Tnaefineer, S Anderson, AT Hirsch*,
VJ Dzau • and EM Brenner. Brigham & Women's
and Children's Hosps., Boston, MA.
To determine the potential role of the
intrarenal renin-angiotensin system (RAS) in the
pathophysiology of nephrosis, rats received
single i.p. injections of puromycin
aminonucleoside (PA) (150 mg/kg) or saitne
vehicle. At 2 wks PA rats were overtly
nephrotic, with increased urinary protein
excretion (UprotV) and low GFR. Ceneralized
edema was accompanied by unchanged body weight
yet increased kidney weight, low urinary sodium
excretion (UNSV), and increased plasma volume
(PV): (*p<0.O5 vs. Sham)
UprotV
GFR UNaV PV
mg mi/mm uEalmin ].
Sham (n—6) 3±1 1.2±0.1 0.72±0.1 11.4±0.1
PA (n-.4-6) 87±15* 0.4±0.2* 0.02±0.1* 13.2±0.4*
Despite markedly abnormal volume homeostasis,
no significant differences in plasma (PRC) or
renal (RRC) renin content, or serum (S) ACE
occurred. However, renal (R) ACE activity was
markedly increased in PA rats:
PRC ERG SACE RACE
ng/AI/ ng AI/h/ - - - -nM/mini. - -
RI1LII ma orot El.
Sham (n—9) 14±4 197±30 90±8 0.08±0.02
PA (n—li) 13±4 156±20 79±7 0.19±0.02*
The elevation in renal but not serum ACE suggests
that ACE within the kidney performs a unique
local function, We hypothesize that renal ACE
induction in PA nephrosis represents adaptation
to heavy protsinuria (e.g., protein hydrolysis),
presumably within the proximal tubule.
MODIFICATION OF EARLY RESPONSE TO ALDOSTERONE IN
A-6 CELLS BY MODULATION OF ADOMET DECARBOXYLASE
ACTIVITY. J.P. Johnson and F.G. Grlllo.* Dept.
of Nephrology, WRAIR, Washington, D.C.
We have previously shown that Aldosterone
(Aldo) stimulation of Na transport in A—6 cells
Is dependent on methylatlon rections.
Concentrations of the methyl donor S—adenosyl—
methionine (AdoMet) are regulated to some degree
by the activity of AdoMet Decarboxylase. We
studied the effects of stimulation and inhibition
of this enzyme on aldo stimulated Na'' transport in
A-6 cells. Inhibition of AdoMet decarboxylase by
methyl—g ioxal-Bis (MGBG) resulted in an Increase
in AdoMet levels and a significant enhancement
(30—50%) of aldo stimulation of short circuit
current (I ) over the first three hours following
addition o the hormone. AdoMet decarboxylase
activity Is stimulated In many cell systems by
blockade of putrescine synthesis by diflouro—
methylornithine (DFMO), an Inhibitor of ornithlne
decarboxylase. Pretreatment of A—6 cells with
DFMO results In a significant InhibItion (20—50%)
of Aldo stimulated c over the first three
hours. This effect s reversed and aldo response
Is normal In presence of OFMO when putrescine is
added to the cells. Stimulation or Inhibition of
Aldo response by MGBG or DFMO is significant only
over the first three hours of hormone action and
maximal measured at 12—18 hours Is identifcal
under all conditions. Neither agent affects basal
or stimulated by either vasopressin or
Insulin, We conclude: 1) transmethylatlon
reactions are important In the early I response
to Aldo; 2) These reactions may be modified by the
activity of AdoMet decarboxylase possibly through
an effect on Intracellular AdoMet levels.
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ALDOSTERONE AND SALT APPETITE IN ANALBUMINEMIC
RAT. J.A.Joles* and U.k. Koomans. Department of
Nephrology, Utrecht University, The Netherlands.
Fluid volumes, PRA, and the transcapillary
oncotic gradient are normal in the analbuminemic
rat (NAR), a mutant Sprague—Dawley rat (SDR). In
rats, salt appetite is related to central nervous
system aldosterone (aldo). Salt appetite in NAR
has not been documented. We measured sodium (Na)
intake and excretion, sido excretion (pooled
samples) and fluid volumes in male NAR and SDR
rats, aged 5—6 weeks, Rats in group I were housed
in metabolic cages. Isotonic NaCl solution was
the only drinking fluid available. Na iotake
equalled excretion. On the 1811-I day blood was
sampled under pentobarbital (60 mg/kg i.p.) and
PRA, aldo and ANP were determined. Rats in group
II, with implanted venous catheters, were simi-
larly provided with isotonic MaCi solution. On
the 10th day, blood and extracellular fluid
volume (gCFV) were measured. Results found on the
last day in groups I and II are shown (mean+SEM;
excretion & volumes per 100 g; *p 0.01)
Strain (n) EAR (8) SDR (8)
Urine excretion (ml/day) 17.9±1.1 * 7.7±1.0
Na excretion (mmol/cay) 3.8+0.2 * 2.3+0.1
aldo excretion (nmoi/day) 54 35
PEA (fmol Al/i/a) 4530+350 5810+570
aldo (pmol/l) 2910+260 * 880+220
AEP (pmol/i) 43+4 83+21
Blood volume (ml) 7.8+0.3 7.5+0.1
ECFV (ml) 35.5+0.7 34.80.9
Na excretion was very high in NAR. Plasma aldo as
well as aldo excretion were higher, but PEA was
slightly lower than in SDR. Thus the normal rela-
tion between PEA and aldo, at least on a high Na
intake, is disrupted in MAR. Possibly high aldo
levels increase the salt appetite in NAR.
RENIN DISTRIBUTION IN MICRODISSECTED RENAL
VASCULATURE. jg Juncos,* Sadayoshi Ito and
Oscar Carretero. Hypertension Research, Henry Ford
Hospital, Detroit, Michigan.
In animals on a normal sodium diet, renin is
mostly located in the distal afferent arteriole
withIn 30 pm of the gloaerulus. Immunocytochemical
studies have shown that during chronic stimuli (a
low sodium diet or converting enzyme inhibition
[CEll), positive isimunostaining appears farther
upstream along the afferent arteriole, in the
efferent arteriole and the glomerulus. However, it
is not known whether this newly appeared
immunostaining is due to active or inactive renin.
From the outer cortex we microdissected the
proximal portion of afferent arterioles (P-Al')
extending from the interlobular artery to within
50 pm of the glomerulus (a distance of 50 to 100
pm), the distal 50 pm of the afferent arterioles
(D-AF) including the vascular pole of the
glomeruli, and glomeruli (GL). We measured active
renin content in each during normal (0.48% NaCl)
and low Na diets (0.04% NaCl) and GET (enalapril 1
mg/kg/day). Renin content was measured by
generation of ANG I usin rabbit angiotensinogen
and ezpressed as ng Al h per AF (or CL).E
Normal diet (n—14) 0.3±0.2 27,0±5.2 2.8±0.5
Low Na diet (n=1O) 0.4±0.2 44.7±8.3 4.5±1.7
CEI (n—l2) 1.8±0.6 68.8±8.1 3.6±0.7
We conclude: 1) the active renin content increased
in the afferent arteriole adjacent to the GL but
not in the other segments; and 2) the increased
immunostaining seen in the other segments with
immunocytochemical techniques may be due to
inactive renin since active and inactive renin are
not differentiated by this technique.
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PETh INThKE * RL UN
SBETICW. SC Kapoor,* (3(3 Krishna. Department
of Medicine, Temple University, Philadelphia, Pa.
Although protein restriction lowers plasma
renin activity (PRA), its effect on renin
synthesis, renin release and angiotensin II
(A II) production are not characterized.
Acordingiy, male Sprague Dawley rats weighing
250—300g were pair—fed isocaloric diets providing
either normal (20%) protein (NP) or low (6%)
protein (12) for 3 weeks. GFR (Cinulin), renal
plasma flow (CpM) were lower (p<O.OS) on 12
while filtration fraction was unchanged.
PRA Plasma All Renal Renin Content
(ng/mL/h) (pg/niL) (ngAI/mg protein)
NP(n=7) 3.9±0.2 41*3 1835*151
LP(n7) 1.3*0.1* 21±3* 2840±334*
* indicates p<0.02 NP vs IP.
To investigate the role of prostaglandins (PG)
in mediating altered renin synthesis, isolated
gioneruli were studied. With LP, PGE2 production
was lower than with NP (Np:46*3, 12:37±3 pg/mg
protein, p<O.O25). Glomerular All binding
studies revealed that All receptor affinity was
unchanged by LP (1.05±0.1x108 vs 1.02±0.1x108
M, p=NS). However AIX receptor density (lID) was
higher on [P (362±36 vs 512±43fnDl/nsj protein,
p<0.02). Thus despite lower glomerular PG
production, rats fed low protein diets had higher
renal renin content but lower circulatinglevels. Protein restriction may lower renin
levels by inhibiting renin release. A
conco,mutant effect on renin metabolism cannot be
excluded. The increase in glomerular All
receptor density on low protein diet may be
secondary to decreased circulating All levels.
CHARACTERIZATION OF THE MACULA DENSA SIGNAL
FOR RENIN SECRETION. John N. Lorenz', Horst
Weihprecht', Jorgen Schnermann and Josie P. Briggs. Univ.
of Michigan. Depts. of Physiol. and tnt. Med. Ann Arbor, Mi.
Increasing NaCI concentration at the macula densa
stimulates renin secretion from the isolated perfused
juxtaglomerular apparatus (JGA) preparation. To further
characterize this response, studies were perfomed to
determine the NaCl concentration range that elicits this
response and whether the response depends upon changes in
Na or Cl concentration or both. In all experiments, renin
secretion rate (RSR) was measured from single JGAs in a
control period and after altering macula densa Na and Cl
concentration during an experimental period. The first
series of experiments measured the stimulatory effects of
stepwise decrements In perfusate NaCI concentration. The
second series compared the inhibitory effects of Na and Cl ion
substituted solutions. The results of the two series of
experiments are as follows (means±S.E):
Control Experimental
Exp Na Cl RSR Na Cl RSR dJISR P
— (mEa/l nGU/m (mEa/l I .QJJLu nGUfm
SERIES 1:
(n=8) 141 80 2.2±1.5 80 61 1.9±1.4 -0.3 NS(n8) 80 61 3.2±1.3 26 7 16.6±1.7 13.4 .01
SERIES2:
(n=2) 26 7 33.9±1.1 80 61 2.3±1.3 -31.6 .01
(fl=7) 26 7 26.9±1.9 26' 61 14.4±1.7 -12.5 .05
(n..5) 26 7 14.2±2.1 80 7' 10.0±1.8 -4.1 NS(n6) 26 7 8.3±1.5 80 7' 11.2±1.4 2.9 NS
'Na replaced by choline; Cl replaced by: 'isethionate; acetate.
We conclude that 1) renin secretion responds to changes in
NaCI concentration only in the physiologic range, and 2)
renin secretion appears to depend primarily upon Cl
concentration at the macula densa.
EVIDENCE THAT HIGH—DOSE CORTISOL INDUCED NA+ RA
TENTION IN MA}1 IS NOT MEDIATED BY THE MINERALOCOR—
TICOID RECEPTOR. M Montrella, J Clore,' A School—
werth and C Watlington, Divisions of Endocrinol.
and Nephrol., Med. Coil. VA/VCIJ, 'Richmond, VA.
We have previously shown that high—dose cortisol
(F,24Omg/d) induced Na+ retention Ia not inhibited
by the mineraio—(Type I) and giucocorticoid (Type
II) receptor antagonists spironolactoce (Sp) and
RU486. Adequacy of Type II receptor blockade with
RU486 was demonstrated. Thus, the Na+ retention
was not Type II receptor mediated. Only indirect
evidence for effective mineralocorticold blockade
with Sp was provided. The purpose of this study
was to demonstrate adequacy of Type I receptor
blockade with Sp, at the dosage used in the ini-
tial study, when a known mineralocorticoid agonist
(9—o—fludrohydrocortisone, 9aFF) is administered.
Normal male volunteers on a constant daily diet
for 10 days, received either F (24Omg/d) or 9aFF
(3.0 mg/d), with or without Sp (400 mg/d) for the
last 5 days. Urinary Na+ excretion during steroid
administration was compared to the average of the
2 days prior to hormone. The mean (±SEN) cumula-
tive reduction in Na+ excretion during the 5 days
was 255±38.9 and 494±8l.4tnEq/Sd for F (n9) and
9FF (n5), respectively, pO.Ol. Sp (n5) comple-
tely blocked 9aFF Induced Na+ retention (494±81.4
vs —37.7±130 mEq/5d, p<O.Ol). Thus, Sp inhibits
9nFF but not F induced Na+ retention despite a
quantitatively greater effect of the mineralocor—
tlcoid. This clearly demonstrates that the failure
of Sp to block F's effect Is not due to inadequate
Type I receptor blockade. We conclude tIat high—
dose (stress level) cortlsol induced Na+ retention
is not mediated by either the mineralo— or giuco—
corticoid receptor in normal man.
AMPLIFICATION OF SODIUM RETAINING ACTIONS OF 11-
DEOXYCORTICOSTERONE (DOC) BY LIQUORICE. Daitid
3. Mnrri&' and Graham Souness* (intr by A.S.
Brem). Miriam Hospital and Brown University,
Providence R.I.
Carbenoxolone Sodium (CS), a liquorice
derivative associated with hypertension and
increased Na+ retention inhibits both hepatic
and renal 116—hydroxysteroid dehydxogenase (1119-
ONSD) - It has been suggested that CS causes
glucocorticoids to express Na+ retention by
inhibiting their metabolism (via l18—OI4SD) to
inactive li-dehydro products. The present
studies focus on the effects of CS on the renal
actions of DOC, which does not possess a Cu-ON
group. DOC had small but non-significant
mineralocorticoid effects at 2.5 and 5.0 l.Lg/rat;it was antinatriuretic and kaliuretic at 10
Jig/rat in male ADX rats. Following CS (2.5
mg/rat) pretreatment, DOC become significantly
antinatriuretic (p<0.02) at 5 Jig/rat (the mean
urinary Na+/creatinine value l—3hr post—
injection was 171 rmuoles/gm compared to 383
wmoles/gm for 5.0 Jig/rat DOC alone); in
addition, CS significantly amplified Na'1'
retention of 10 Jig/rat DOC (p<0.Ol,
Na'1/creatinine was 135 mmoles/gln compared to 289
rnmoles/gm for DOC alone). CS did not alter the
K'1' excretion of 2.5, 5.0 or 10 Jig/rat DOC and CS
alone had no intrinsic activity on either Na'1' or
K+. Thus, CS affects DOC, amplifying its
actions on Na+ retention even though this
adrenal steroid is deoxygenated in the Cli
position, indicating that the mechanism of
action on liquorice derivatives is not
restricted to the inhibition of 118—ONSD.
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ACUTE STIMULATION OF RENIN SECRETION (RS) IS
ACCOMPANIED BY AN INCREASE IN RENAL RENIN CONTENT
(NRC). JA Opaahl, SA Katz, PA Abraham, Henn, Cty.
Med. Ctr. and Univ. of MN, Minneapolia, MN.
Acute stimulation of renal RS has been reported
to increase, not change, or decrease NRC. However,
these effects and potential mechanisms for acute
changes in RRC have not been studied directly. We
studied the effect of acute stimulation of RS on
NRC using an ft xi blood perfused rabbit kidney
in which perfusion pressure was servo-controlled
and blood flow and RS rate were determined
simultaneously. The right kidney was removed and
assayed for NRC (n-'7). After 38 to 140 minutes of
stimulation of RS by reducing left kidney perfusion
pressure to 60 mmHg and administration of 1 ag/kg
enalapril, the left kidney was also removed and NRC
assessed, The RS rate from the left kidney
increased by an average of 515%. RRC in the left
kidney also increased and averaged 16% greater than
the right kidney from the same animal. NRC in
unstimulated left kidneys (n—7) averaged 2.6% less
than the right kidney from the same animal. The
total amount of renin secreted in response to acute
stimulation was determined. In order to account
for all of the renin secreted and the increase in
NRC following acute stimulation, it wee calculated
that the renin synthesis rate would have been
required to incresse 37 fold. Alternatively, the
increase in NRC observed could have resulted from
activation of a previously synthesized pool of
inactive renin. Thus, acute stimulation of RS in
this in vivo model is accompanied by an increase in
NRC which could be explained by s large increase in
renin synthesis and/or intrs-rensl activation of
inactive renin.
DEMONSTRATION THAT Cs2 IS A SECOND
MESSENGERFOR ALDOSTERONE INDUCED
ELEC1'ROOENIC Na ABSORPTION. David Pctzel8.
Fehmi Akcicck, Michael Gsnz, Eric Nestler8 and John
Hayslett, Depts. of Medicine, Psychiatry, and
Phsrmacology, Yale Univ. and VAMC, New Haven, CT.
Although second messengers for several sgonists which
bind to surface receptors have been demonstrated, the
messenger which links the activated aldosterone receptor, a
cytosolic protein, to increased apical conductance for Ns
has not been identified. Since sldosterone action is not
associated with s rise in cAMP, studies were performed on
the A6 cell to evaluate the role of Ca. Exposure of
confluent monolayers of A6 cells to aldosterone, lft6M,
caused a transient rise in C&f, from 100 to 300nM, after
71± 11 mm (mean±SE, n=8), which persisted for 6 to 7
mm. The delay in onset of the C&7 transient corresponded
to the onset of smiloride-sensitive increase in I. The
hormone induced increase of both Ca17 and I were
inhibited completely by sctinomycin D (2.0.tg./m1). In
addition, BAPTA (501.SM), used to chelate inhibited the
Ca transient 68% and the aldosterone induced increase in
I 100%. Experiments performed to explore the role of
calmodulin/kinases demonstrated that the hormone induced
increase in Isc was inhibited in a dose dependent manner by
53%, 84%, and 100% with 25, 50, and lOOj.tM,
respectively, of the calmodulin antagonist W-7, snd by 47%
with 25 tM of trifluoperazine, but not with comparable
doses of the non-antagoniat W-5. These observations
suggest that the novel delay in the Cs7f transient is
dependent, as is the increase in apical Na+ conductance, on
transcription, and provide strong evidence for a second
messenger role of Cs and calmodulin in the action of
aldosterone on electrogenic Na absorption.
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VOLUME EXPANSION—INDUCED INCREASES IN NATRIURESIS
AND RIHP ARE PARTLY MODULATED BY INTRARENAL
ANGIOTENSIN II (All) LEVtLS. José N. Pinilla*, Man
C. Perez*, Joaquln GdrcIa_Estaii*, TomAs Quesada*
Jusn C. Romero and F. Javier Salazar*. Depts. of
Physiol., School of Medicine. Murcia, SPAIN and
Mayo Clinic, Rochester, Minnesota.
It is known that natriuresis induced by VE is
accompanied by a decrease of renin secretion and an
increase of renal interstitial hydrostatic pressure
(RIHP). The present study was undertaken to
examine, in anesthetized dogs, the influence of
intrarenal (i.r.) All levels on the increments in
RIHP and nstriuresis induced by a VE with 0.9% C1Na
(5% of b.w. in 45 mi n=6). RIHP was measured by
use of the implanted capsule technique (AJP; 256:
F63, 1989). Intrarenal All levels were kept
constant throughout the experiment only in the left
kidney (LK) with i.r. infusions of Captopril (0.8
ug/kg/min) and All (1 ng/kg/min). Mean arterial
pressure and GFR of both kidneys did not change
throughout the study. During VE, renal blood flow
increased (pc 0.01) only in the right kidney (RK).
Volume expansion-induced increments of both
natriuresis and RIHP were greater (PC 0.01) in the
RK (414 58 uEq/min; 3.9 * 1.2 mmHg) than in the
LK (253 48 uEq/min; 1.8 0.8 mmHg) where i.r.
All levels were kept constant. Plasma renin
activity and aldosterone decreased (PC 0.01), and
plasma ANP levels increased (PC 0.01) during VE.
In another group (n=5) and under the same
experimental conditions, the increases of both
natriuresis and RIHP induced by a 1.5% VE were
inhibited by more than 80% (PC 0.01). These
results suggest that natriuresis and RIHP
increments during VE are partly mediated by the
intrarenal suppression of All.
RENIN GENE EXPRESSION IN THE GROWING RAT
KIDNEY. ME Rosenbers, R Corres-Rotter8, A Perez-
Castillo8, and Tft }tostettcr. University of Minnesota,
Minneapolis, MN.
After birth new nephron formation is maximal
during the first 10 days of life in the rat. Renin sctiv'
ity and mRNA levels are higher in the newborn
compared to the adult kidney. In view of the possible
growth-promoting action of the renin-All system, and
to determine whether the pattern of expression of renin
coincided with the period of maximal nephron forma-
tion, we examined the time course for renin mRNA
expression during the early postnatal period. Histone
H2b, a marker of DNA synthesis and presumably new
nephron formation was also examined. Northern blots
of pooled RNA at various postnatal times (1-3 pools per
time point; 3-6 animals per pool), were hybridized with
a rat renin or histone H2b cONA probe, and quantita-
ted by videodensitomesry. The fold increase using OD
units in the level of these mRNAs during the early
postnatal period were compared to adult levels:
AGE InAYsI
1 g 19 1! AQIULL
RENIN 9.9 10,1 5.5 7.s 1.0
H55TONE NIb 11.0 9.8 4.8 5.8 1.9 1
Thus, maximal expression of renin mRNA coincided
with the period of maximal expression of the DNA
synthesis marker, histone Fl2b, both occurring during
the first ID days of life, the time of most marked
nephrogenesis. Following unilateral nephrectomy, a
hypertrophic model of renal growth where no new
nephron formation occurs, no change in renin mRNA
was seen when examined at 1 h, 24 h, or I week. In
conclusion, the renin-All system may play a role in the
renal growth occurring during developmental nephro-
genesis but not in the hypertrophic growth that follows
unilateral nephrectomy.
MEASUREMENT OF ENDOGENOUS ANGIOTENSIN LEVELS IN
GLOMERULAR FILTRATE AND PROXIMAL TUBULE FLUID.
M.G. Seikaly, B.S. Arant, Jr. and F.D. Seney, Jr.
Univ. TX Southwestern Medical Center, Dallas, TX.
Although exogenous angiotensin (ANG) II can
have important, dose-dependent effects on the
functions of the glomerulus and proximal tubule
(PT), endogenous hormone levels at ANG receptors
on these structures are not known. To determine
ANG levels in local fluid compartments, 17
Munich-Wistar rats were anesthetized and prepared
for mieropuncture. Native fluid was collected
from Bowman's space (BS) and from early, mid and
late (E,M,L) PT segments in siliconized
micropipets. ANG II levels were determined by
RIA using an antibody that crossreacted with 79%
of ANG III but less than <1% of ANG I added to
rat plasma. ANG was detected in arterial plasma
from 16/17 rats and in 85/93 micropuncture
samples. Mean values + 1 SEM were:
Plasma BS EPT MPT LPT
ANG (nmol/l): 0.032 32.8 33.9 29.0 140.5
+0.005 +7.6
Plasma ANG levels, measured in 5 unanesthetized,
decapitated rats to assess the effects of anes-
thesia and surgery, were 0.029 0.005 nmol/l.
We conclude that 1) ANG Il/Ill is detectable
in rat plasma, glomerular filtrate and fluid from
the proximal tubule; 2) there is a 1000—fold
increment in ANG levels between arterial plasma
and glomerular filtrate; 3) ANG concentrations in
the accessible portion of the proximal tubule
remain higher than in arterial plasma; and lI) ANG
concentrations in glomerular filtrate and
proximal tubule fluid slightly exceed reported
ANG II receptor Kd's for these nephron segments.
SEQUENCE OF THE PROMOTER REGION OF
ANGIOTENSIN-CONVERTING ENZYME (ACE).
Shaw-Yuna Shai,* Kimberly Langford,* and
Kenneth Bernstein. Emory University,
Atlanta, Ga.
ACE is a zinc containing protease
that catalyzes the degradation of
bradykinin and converts angiotensin I to
the potent vasoconstrictor, angiotensin
II. ACE is expressed by proximal
tubular epithelium and vascular
endothelium and thus plays an important
role in the control of hemodynamics
within the kidney.
We have isolated a cDNA encoding
the 5' region of ACE mRNA. To study the
detailed expression of this gene, we
have screened a mouse genomic library
and identified several clones encoding
the 5' region of 'this gene. Sequence
analysis of 5 kb from genomic clone 21
reveals the transcriptional start site
and the 5'-portion of the ACE gene
encoding the putative promoter region.
This region contains a typical TATA
sequence and several transcriptional
factor SF1—binding sites (GGCGGG) -
Potential regions of glucocorticoid
receptor—binding sites have also been
identified. A human genomic library is
being analyzed to determine the
structure of the promoter region of the
human ACE gene. These data are
consistent with the increased expression
of ACE observed in cultured endothelium
in response to glucocorticoids.
DOPAMINE(DA) ANTAGONISES THE EFFECT OF
ANGIOTENSIN II (All) ON SODIUM (Na)
TRANSPORT BY RABBIT RENAL BRUSH BORDER
MEMBRANE(BBM). D. Sheikh-Hamad 0.D 30*
and N. Yanagawa. Neph. Div., Sepulveda
VAMC, UCLA Sch. of Med., Los Angeles, CA.
We have recently reported that direct
addition of All to BBM vesicles stimulates
the amiloride—sensitive Na uptake through
activation of phospholipase A2 (PLA) -
Since proximal tubules may produce All and
DA with different sensitivity to dietary
Na intake, we have examined the effect of
DA on BBM Na uptake and its interaction
with All's actions. BBM were isolated from
rabbit renal cortex and the amiloride—
sensitive Na uptake was measured under an
outward proton gradient. BBM PLA activity
was assayed by measuring the release of
prelabeled 3H—arachidonic acid. Direct ad-
dition of DA caused a dose—dependent (l0
—ig4 M) inhibition on amiloride—sensjtive
BBM Na uptake without affecting PLA. On
the other hand, addition of DA abolished
the stimulatory effects of All on BBM PLA

























(cpm/3gmin) + 36 67
These results thus show that DA directly
inhibitis, and antagonizes the stimulatory
effect of All on BBM Na uptake.
EFFECT OF ALDOSTERONE (ALDO) ON ANGIOTENSIN II
(All) RECEPTOR FUNCTION IN RAT CULTURED VASCULAR
SMOOTH MUSCLE CELLS (VSMC). ME Ullian, SL
Linas, U. of Colorado, Denver, Colorado.
The mechanism by which mineralocorticoids (H)
cause hypertension is unclear. To determine if
M effect All receptors, we studied the effects
of ALDO on All receptor expression and function
in VSMC. Incubation with ALDO for 40 hrs
resulted in time— and concentration—dependent
increases in All binding, with a threshold
effect at 0.5 aM ALDO and a 38±7% increase in
All binding with 100 nM ALDO. After 15 hrs
incubation, All binding was increased by 27±11%,
while no increases were noted after 3 hrs
incubation. Increases in All binding were
mediated by increases in receptor number. ALDO
effects were not mediated by increases in cell
growth since thymidine incorporation was not
Increased in ALDO treated cells. However, ALDO
effects were dependent upon protein synthesis
since increases in All binding were blocked by
cycloheximide. To determine if ALDO counteracted
All—induced downregulation of surface receptors,
cells were incubated with All (1 pM) ALDO.
Incubation with All resulted in 30% decreases in
All binding which were prevented by ALDO. ALDO—
induced increases in All receptor number were
associated with comparable increases in All—
induced inositol trisphosphate (1P3) formation.
In summary, incubation with ALDO: 1) resulted in
increases in All surface receptor number; 2)
prevented All—induced downregulation of All
receptors; and 3) was associated with increases
in 1P3 in proportion to increases in All
receptors. Conclusion: ALDO directly affects
All receptor function in VSMC.
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IDENTIFICATION OF CLASS III CYTOCI4ROME P450 (STER-
OID 65—IIYDROXYLASE) IN A6 CELLS AND MAMMALIAN KID-
NEY: LOCALIZATION TO THE COLLECTING TUBULE. C.Wat—
lington, E. Scheutz,* 3. Scheutz,* W. Grogan
Guzelian,* C. Fejes—Toth, A. Naray—Fejes—Toth,
Med. Coil, of VA/VCIJ, Richmond, VA and Henry Ford
Hosp., Detroit, MI.
Corticosterone (B) 68—hydroxylase (68—Ollase) in
A6 cells is a steroid inducible microsomal cyto—
chrome P450. It is a potential modulator of Type
IV receptor occupancy and thus regulation of Na+
transport by glucocorticoids. Class III mammalian
liver microsomal cytochromes P450 (P450p, rat;
HLp, human) are steroid inducible testosterone 68—
hydroxylases in mammalian liver. The purpose was
to determine if B 6$—Oflase in A6 cells is a member
of the Class III family and if related forms exist
in the mammalian kidney. Nicrosomes from A6 celia,
X. laevis, hutisan and rat kidney were immunoreac—
tive with Class III specific antibodies to P450p
and HLp on Western blot analysis. Addition of B
and dexamethasone to the A6 culture medium in-
creased the amounts of immunoreactive protein.
Northern blot analysis demonstrated hybridization
of the cOMA for P45Op and HLp to mRBA from A6
cells under low stringency conditions, also sug-
gesting a Class III form. In immunohistologicai
studies on rat and rabbit kidney the P450p anti-
body reacted only with collecting duct (CD), based
on morphology and double staining with an antibody
specific for CD. The intensity of staining in-
creased from cortex to medulla and was most in-
tense in the inner medulla. Thus, corticosterone
65—Oilaae is-i A6 cells Is a member of the Class III
mammalian cytochromes P450 68—Ollasea. Members of
this family are also present in mammalian kidney
and are localized to the collecting tubule.
ROLE OF ANGIOTENSIN U IN PROGRESSIVE DIABETIC
NEPHROPATHY IN THE RAT. C. Whiteskle. J. Thompson.'
Membrane Biology Group, Department of Medicine, University
of Toronto, Toronto, Canada.
The potential role of angiotensin II (All) in the pathogenesis
of early progressive diabetic glomerulopathy was explored in
the Streptozotocin-treated Sprague-Dawley rat. Control (C)
and diabetic (0) male rats were divided into groups (N=8.10),
half receiving enalapril (E) 50 mg/I in drinking water. High-
dose E, 250 mgIL, was given to another 11 D rats to
completely inhibit All synthesis. All Os received NPH insulin
4 U/d and blood glucose was 520±125 mg/dl (±SD). At 10
weeks, albumin in 24-hr urine collections was determined by
radioimmunoassay, and kidney weights assessed, 125l-AII
binding to isolated glomeruli was also performed.
C C+E D D+E D+High.E
Albumin .08±.03 .O8±.03 .35±13a ,26÷,09a .47±.30b
i.tg/ml GFR
Kidney Wt 3.14±.29 3.36±.41 4.86±.69 4.53±.7l 3,40.i.,21C
g/kg body (7±SD)
wt ap<oo5vsC bNSsD CNSvsC
In C the All-binding dissociation constant 1<d was 0.59±0.15
nM (±SD) and receptor number R0 was 732±195 fmol/g
glomerular protein. In D glomeruli, Kd was 0.49±0.12 riM
(p<.01 vs C) and R0 was 750±1 74 fmog (NS vs C). Neither
E nor high-E altered R0 indicating that intraglomerular All is
either normal or reduced in 0. Since the KJ is decreased in D
and high.E prevents excess growth but not increased
albuminuria, this suggests that All is permissive for growth
but not increased albuminuria in eay diabetic glomerulopathy.
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ATTENUATED RENAL VASCULAR REACTIVITY TO
ANGIOTENSIN II INRATS FED 0)3 VERSUS 0)6 UNSATURATED
FATlY ACIDS (UFA). A. Yared. R.A. McPeak*, I. Ichikawa, R.C.
Harris, H.L. Greene', M. Awazu. Dpts. of Pediatrics and Medicine,
Vanderbilt University School of Medicine, Nashville, TN.
Dietary intake of marine oil (m3 UFA) has been shown to ameliorate
the course of numerous forms of hypertension. To elucidate the underlying
mechanisms, we examined the response to intravenous angiotensin II
(0.20 ttg/kg BWI/min) in Munich-Wistar rats (n5) pair-fed isocaloric
diets providing 5% of calories as lipid from corn oil (w6 UFA) or fish oil
(m3 UFA). The increase in systemic arsenal pressure was identical in the
two groups (34±4 vs 35±7% from baseline value). However, the increase
in renal vascular resistance was significantly more pronounced (P.zO.025)
in w6 (from 20.6±3.2 to 38.6±3.3 mm Hg/ml.min) than (03 UFA-fed
animals (from 13.4±2.0 to 22,4±4.5).
The characteristics of receptors to angiotensin U were similar in
glomeruli (n=5) isolated from rats fed se6 (KD 1.39±.24 nM; Ro 733±109
finol/mg prot) or es3 diets (RD 1.48±0.14; Ro, 780±103).
To examine whether this different response could be related to the
availsbiity of arachidonic acid and its vasoactive metabolites, eicosanoid
production was measured in glomeruli isolated from rats fed es6 or se3
UFA diets. Baseline values: ng/mg glomenslar protein, Mean±SEM.
n 6UFA o3UFA P
PGE2 5 2.24±0.33 1.43±0.10 <0.025
6-keto PGFSz 3 6,13±1.04 2.35±0.22 <0.005
LTB4 3 0.36±0.11 0,26±0.15 NS
Stimulation of eicossnoid synthesis with angiotensln II (1 tiM) or
calcium ionophore A23l87 (10 sM) was quantitatively similar (PGE2 by
10%, LTB4 by 200% above baseline, respectively) in the two groups.
In a preliminary experiment, inositol phosphate turnover in response
to All was totally absent in mesangial cells incubated with w3 UFA
containing media (24 hr), in contrast to a clear response obtained in cells
incubated in cod UFA media.
In summary, animals fed co3 UFA showed a decreased renal
constrictor response to All compared to cod UFA-fed rats, detpite similar
All receptor characteristics and lower availability of vasodilator
prostaglandins. This attenuated responsivenesa is likely attributable to
attenuation in post-receptor processes.
MECHANISM OF HISTIDINE MODULATION OF ARGININE
VASOPRESSIN (AVP) ACTION IN LLC—PK, CELLS. Robert
J. Anderson, Ruth Breckon* and Brmdley S. Dixon.
Denver VA and Univ of Cob, Denver, CO.
The amino acid histidine was recently found
to potentiate AVP—stimulated water flux in toad
bladder. To delineate the mechanism of this po—
tentiation, we determined that histidine and imi—
dazole, the histidine side chain, significantly
increase cAMP content in intact LLC—PK1 cells.
This increase was due to enhanced cAMP formation
since histidine/imidazole did not inhibit cAMP
phosphodiesteraae activity while significantly
increasing basal, GTP—, forakolin— and AVP—stimu—
lated adenylate cyclase activity (ACA). Detergent
solubilization of membranes prevented htatidine/
imidazole potentiation of ACA suggesting this
process requires an intact plasma membrane. Pre-
treatment of membranes with either indomethacin
or pertuasis toxin did not affect histidine/imi—
dazole potentiation of ACA suggesting this pro-
cess occurs independent of products of cyclo—oxy—
genase and a pertuasis toxin—sensitive G protein.
Isobutylmethyixanthine (IBMX) completely inhibit-
ed histidine/imidazole potentiation of ACA. Since
IBMX antagonizes adenosine receptors, membranes
were adenosine desensitized by pre—treatment with
N—ethylcarboxyasiideadenosine (NECA). NECA induced
a 50—60% decrease in adenosine—stimulated ACA
but did not affect hiatidine/imidazole potenti—
ation of ACA. These results suggest that histi—
dine acts via its iaidazole ring to stimulate ACA
in LLC—PK1 membranes. This stimulation occurs
at the catslytic subunit of ACA via a novel IBIIX—
sensitive pathway that Is independent of an
adenosine receptor, products of cyclo—oxygenase
and a pertussis toxin sensitive G protein.
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INTRACELLULAR pH (pHi) REGULATION IN AlO CELLS AND
THE pHi RESPONSE TO ADH ARE DEPENDENT ON
EXTRACELLULAR C02/HC03 (C). B. N. Brenner, D.
Kikeri , B.J. Ballermann, M.L. Zeidel, and S.C.
Hebert. Harvard Med. Sch., Boston, MA.
To characterize pHi regulation in vascular smooth
muscle-derived AlO cells, BCECF fluorescence was
monitored using an inverted fluorescence micro-
scope. Resting pHi was 7.05±0.03 in the absence,
and 7.25±0.02 in the presence of C. In the absence
of C, pHi recovery after acidification to 6.58
0.04 by abrupt NH removal [initial pHi recovery
rate (RR), 0.50±0.04 pH units/mm)] was inhibited
>96% by removal of extracellular NaF (Na0) or
addition of amiloride (A,lmM) indicating that
Na:H exchange mediated nearly all of acid ex-
trusion. In the presence of C, pHi recovery after
acidification to 6.48±0.02 (RR0.73±0.l4) was
again dependent on Nat,, but was not fully
inhibited by A (A-insensitive RR—0.ll±0.02). A-
insensitive P.R was reduced to 0.03±0.01 by pre-
treatment with DIDS (D,0.5 mM). At a less acidic
initial pHi of 6.93, 0 inhibited P.R by 79%. Thus,
in the presence of C, both Na:H exchange and a U-
sensitive mechanism extrude acid, pHi recovery
from alkalinization (abrupt removal of C, RR—-0.08
0 (P.R—-0.0l± 0.004) or
extracellular CF removal (RR.-0.0l±0.0l) indic-
ating base exit by CF:HC03 exchange. AOH (lO1M)
alkalinized resting pHi in the absence of C or in
D-treated cells in the presence of C (pHi—0.06±
0.01), but did not alter resting pHi in C
(pHi—0.O0±0.0l). We conclude that resting pHi,
pHi regulation, and the pHi response to ADH in AlO
cells differ markedly in the presence vs absence
of C and that physiological inferences drawn from
studies in the absence of C may be misleading.
ARGININE VASOPRESSIN (AvP) RECEPTOR CYCLING IN
THE RAT RENAL OUTER MEDULLARY COLLECTING TUBULE
(OMCT). J.K. Kim, S.N. Summer,* and R.W. Schrier.
Dept. Med., Univ. Colorado Sch. Med., Denver, CO.
AVP binds to V1 (vascular) and V2 (antidiuret-
ic) receptors. Internalization and recycling of
the AVP receptors in cultured rat vascular smooth
muscle cells and hepatocytes has been demonstrat-
ed. However, the fate of the AVP V2 receptor
after AVP binding to the receptors on the
collecting duct is not known. The present study
was therefore undertaken to examine AVP binding
to the V2 receptor as well as subsequent
internalization and recycling in the freshly
microdissected rat OMCT using 1251—AVP. The
maximal specific surface binding time was 4-6 mm
at 10°C. Scatchard analysis showed that the Kd of
surface bindin8 was 1.46±O.5Ox1OM and Bmax was
l.64±O.45x1OM or 546.6±108.9 fmoie/ig protein
(n5). Specific AVP surface binding was complete-
ly inhibited after the tubules were incubated
with 0.1 mg/mi trypsin at 4°C for 5 mm C-
trypsin, 580.6±49.0; +trypsin, 63.3±20.1 fmole/ug
protein, p<.OO1). 60-75Z of the surface receptor
was internalized after incubation at 24°C for 15
mm. Recycling of the AVP receptor to the surface
occurred at 37°C (488.0±73.2 fmole/pg protein)
and was inhibited by pre exposure of tubule cells
to 1O'8M AVP for desensitization (107.2±27.7
fmole/iig protein, p<.O1) or 1 mM monensin, an
inhibitor of internslized ligand-receptor complex
dissociation, (54.6±17.9 fmole/ug protein,
p<.Oi). These results indicate that the AVP V2
receptor is internalized and recycled to the
surface in rat renal collecting tubules.
VON WILLEBRAND FACTOR (VWF), RENIN (PRA), AND
HEMODYNAMIC RESPONSES TO INFUSION OF
VASOPRESSIN ANALOGS. LB Kinter, I McConnell
Campbell D,Forman K Schofield , K Morasco , W. Huffman
M Lonergan , MF Arthus and DG Bichet. Depts of Invest.
Toxicology, Peptide Chemistry, and Lab. Animal Sd., SK&F Labs,
King of Prussia, PA and Nephrol. Serv.,Res. Ctr., HOSP. Sacre-
Coeur, Montreal.
Stimulation of vWF, PRA, and hemodynamic responses by 1-
deamino-8-D-AVP (dDAVP) has been suggested to occur via an
extra-renal V2 receptor mechanism. We sought to determine if
other ligands having high affinity for renal V2 receptors would also
stimulate vWF. We infused anesthetized rhesus monkeys
(Macaca mulatta) with maximal antidiuretic (V2) dosages of either
dDAVP or SK&F 101926(3 tg/kg, JPET 245:211,1988), a
maximal aquaretic dosage of the V2 antagonist, SK&F 105494
(30 sg/kg), or placebo and measured vWB and PRA at 30 mm
intervals, and blood pressure (MAP) and heart rate (HA) at 5 mm
intivals for 120 mm. Maximal responses are % baseline
(, p<0.05 vs bI or placebo, respectively).
fl!!29 fl MAP HR PRA vWF
Placebo 4 90±10 94±2 107±2 108±4
dDAVP 4 63±17" 124±5"" 157±4"" 144±17"'°
SK&F
101926 6 85±15 110±11 98±11 93±7
105494 4 69±35 123±14° nd 106±10
All parameters were stable for the duration of the study. Only
dDAVP increased vWF and PRA. dDAVP was associated with a
transient hypotension and tachycardia; SK&F 101926 and SK&F
105494 were associated with variable hypotensive and
tachycardic effects. Thus, rhesus monkeys exhibit dDAVP-
stimulation of vWF, as do humans. Changes in vWF were not
associated with maximal dosages of either the V2 agonist SK&F
101926 or the V2 antagonist SK&F 105494. We conclude that
the activity of dDAVP to stimulate vWF appears to be specific for
dDAVP and may not be shared by other renal V2 receptor
ligands.
PREPARATION AND CHARACFERIZATION OF
HIGHLY BIOACFIVE FLUORESCENT VASOPRESSIN
ANALOGS. Ward H. Lutz,' James M. Londowski,' and
Rajiv Kumar. Nephrology Research Unit, Mayo
Clinic/Foundation, Rochester, MN
Fluorescent vasopressin (VP) analogs which are potent
agonists and exhibit high affinity for renal VP receptors are
not currently available. This report describes the synthesis
and biological properties of two biologically potent
fluorescent VP analogs: 1-deamino [8-lysine N6-2-N-
methylanthranilamide] vasopressin (MA-MLVP) and 1-
deamino [8-lysine-rhodamine] vasopressin (R-MLVP). MA-
MLVP and R-MLVP were prepared by coupling N-
methylisatoic anhydride and carboxytetramcthyl rhodamine,
respectively, to the 6-amino group of the lysine residue in 1-
deamino 8-(lysine) vasopressin (MLVP) which was
synthesizcd by the solid phase method. Structures of the
MLVP, MA-MLVP and R-MLVP were confirmed by mass
spectrometry. Dissociation constants (K4) for MA-MLVP of
&6 nM and 35 nM were calculated from the results of }1
AVP competition binding assays conducted with renal plasma
membranes and LLC-PK1 cells, respectively. A K,, of 290
nM was determined for R-MLVP in LLC-PK1 cells. MA-
MLVP (106M) increased adenylate cyclase activity in renal
plasma membranes to the same extent as a maximally active
concentration of AVP. MA-MLVP (108M) increased the
cAMP content of LLC-PK1 cells. A third fluorescent analog
(D-MLVP) which was prepared by coupling dansyl chloride
to MLVP did not bind to renal VP receptors.
These observations indicate that MA-MLVP and R-MLVP
are potent VP agonists in renal tissue and possess properties




FREE Ca BY STIMULATING Ca ENTRY VIA V2
RECEPTOR IN cAMP INDEPENDENT MANNER
IN MOUSE CORTICAL, OUTER AND INNER
MEDULLARY COLLECTING TUBULE CELLS.
M. Naruse*, S. Uchida", E. Ogata*, arid K.
Kurokawa. 18t and VIthDepts mt Med, Univ Tokyo
Sch Mad, Tokyo.
Activation of adenylate cyclase arid a rise in
(Ca2ji are important intracellular messengers of
vasopressin (AVP) action. To assess the role of Vi
and V2 receptors for transmembrane Ca signaling
of AVP action, we measured [Ca2]i using fura2
AM in cortical (CCD), outer medullary (OMCD),
and inner medullary (IMCD) collecting duct cells.
In CCD, OMCD and IMCD, 10-'°-106M AVP
increased [Ca2Ji in a dose dependent manner with
the basal level around lOOnM. The increment in
[Ca2]i elicited by AVP was mimicked by equimolar
dDAVP (V2 receptor agonist) in OMCD and IMCD.
By contrast, the response to dDAVP was two orders
of magnitude lower compared to that by AVP in
CCD. The removal of extracellular Ca or the
addition of nicardipine (Ca channel blocker) both
inhibited AVP-stimulated increment in [Ca2]i by
90%. Dibutyryl-cAMP had little effect on [Ca2]i in
CCD, OMCD, and IMCD. These data show that
AVP induced an increment in [Ca2]i in mouse
collecting tubule cells probably through V2 receptor,but not mediated by cAMP. This effect mainly
depended on Ca entry from extracellular space.
The existence of Vi receptor was suggested at least
in CCD cells.
PLASMA VASOPRESSIN, RENIN, AIRIAL NATRIUR—
ETIC FACTOR AND CATECHOLAMINES DURING
HEMODIALYSIS AND SEQUENTIAL ULTRAFILT-
RATION. Ingrid 0s*, Per Lynqdal* and IvarEide (intr. by Halivard HoIdaa). Univ.
of Oslo, Section of Nephroloqy, Ullevl
Hospital, Oslo, Norway.
In 13 patients with chronic renal failure
on intermittent hersodialysis (CR1), plasma vaso—
pressin (AVP), catecholamiries, rerun activity(PRA) arid atrial riatriuretic factor (ANy) were
measured before arid after hemodiajysis with fluid
removal (HO), and 1 week later after ultrafilt-
ration without dialysis (UF) and after the subse-
quent dialysis without fluid removal. Concomitant
with a fall in measured arid effective serum
osmolality (s—osm), AVP decreased from 6.3÷0.8 to
3.8+0.4 pg/mi (p<O.O2) during HO, whereas UF (1.25
+O.46L) caused no change in lther s—oem or AVP
T8.3+1.7 vs. 7.2÷0.9 pg/al). AVP was correlated to
s—oars before, but not after HO.
ANF levels were clearly elevated iii CR1
patients, arid decreased significantly during HO
(716+139 to 403+90 pg/unl,p<O.05). During UI ANI
decreased significantly (p<O.0S), but remained
unchanged during the subsequent dialysis (564+115
to 500+119 pg/mi,NS). PRA was below detection
limit in 6 pat ients, arid remained so in 4 even
after Ill. Only one patient had clearly elevated
PRA. Plasma catecho lam i rues were urichariqed during
HO except for a slight fall in dopamirie from a
clearly elevated level.
Thus, in patients with CRF, an adequate AVP
response to osmotic change was observed. ANF was
elevated, but fell during fluid removal. The supp-
ressed PRA may be caused by the excessively high
ANF levels.
SEPARATION OF ABNORMAL cAMP-
PHOSPHODIESTERASE (PDE) FROM PAPILLARY TISSUE
OF MICE WITH NEPHROGENIC DIABETES INSIPIDUS
(NDI). S. Takeda*, P. Morgano*, J.T Lin, A.K. Coffey, H.
Valtin, and T.P. Dousa. Nephrology Research Unit, Mayo
Clinic, Rochester, Minnesota; Department of Physiology,
Dartmouth Medical School, Hanover, New Hampshire.
Our previous studies indicated indirectly that rapid cAMP
hydrolysis by abnormal PDE in papillary collecting ducts of
mice with hereditary NDI (NDI mice) is a pathogenic basis
of hereditary resistance to vasopressin. In the present
experiments, we analyzed PDE activities in extracts of
papillary tissue dissected from kidneys of normal control
mice and from NDI mice, Pooled papillary tissue from
control mice and from NDI mice was homogenized in a
buffer with 0.2% Triton X-l00 and the 100,000 x g
supernatant of the extract was subjected to FPLC
chromatography on Mono-Q column using elution with
linear gradient of 0.05-1 M NaFacetate (NaAc). Eluate
was assayed for PDE activity using 1 MM cAMP and 1 5M
cGMP as substrates. The POE activity resolved into three
distinct peaks. The specific activity of cAMP-PDE In peak
Ill eluted at 0.65-0.8 M NaAc was two times higher in
extracts of paplilae from NDI mice than In controls. This
cAMP-PDE in peak Ill was inhibited 60% by 3 MM roilpram
but not by 1 MM cGMP, did not hydrolyze cGMP, and was
not stimulated by Ca24-calmodulin. On the other hand,
the specific activities of Ca2'.calmodutin-sensitlve cAMP-
PDE and cGMP-PDE in peak II (eluted at 0.4-0.6 M NaAc)
were lower In NDI mice than in controls, These results
indicate that the hereditary anomaly In POE isozymes,
probably the higher quantity of rolipram-sensitive PDE-type
III accounts for the rapid metabolism of cAMP in NDI mice.
INCREASED GLOMERULAR SYNTHESIS OF A NOVEL
MONOCYTE-DERIVED PEPTIDE AGONIST, NEUTROPHIL
ACIVATING FACTOR (NAP), DURING LATE NEPHROTOXIC
SERUM NEPHRITIS (NTS) IN RATS. Kamal F Badr. Karen A
Munger, and Edward Miller*. Vanderbilt Univ. Nashville, TN and
UTHC at Tyler, TX.
NAF, also termed monocyte-derived neutrophil chemotactic factor
(MDNCF) is a novel biologically active monokine initially isolated from
the culture media of lipopolysaccharide.stimulated human monocytes.
Molecular cloning and sequencing of the full length cDNA for this 6kDa
peptide, as well as the deduced amino acid sequence of the entire
molecule, have been reported recently. Its biological actions in human
neutrophils include a rise in cytosolic Ca, shape change, superoxide
formation, and granule exocytosis. We tested whether glomerular NAP
release was increased in the early (3 hr) and late (I and 2 weeks) phases of
NTS nephritis in rats.
In six experiments, glomeruli were isolated from normal rats, as well as
rats injected with sheep anti.rat glomemlar basement membrane antibody
3 brs. I week sad 2 weeks earlier. Histologic examination confirmed the
presence of neutrophil invasion in the early heterologous phase (3 bra) and
a mesangial monocyte/macrophage infiltrate at 1 and 2 weeks. Glomeruli
were incubated for 30 mm in physiologic buffer at 37CC and the
supernatant analyzed for NAP. NAP quantitation was performed using a
dot.blot assay employing an antibody raised against a 14 residue peptide
from the NAP sequence. Antigen-antibody complexes were detected using
a radiolabelled second antibody. NAP generation (pmolee/mg protein/30
mm) by non.intlamed glomeruli was 54.5±3.4. No stimulation was noted
3 hours post NTS administration (50.0±3.2). At 1 week of NTS
nephritis, however, glomerular NAP generation was nearly doubled to
98±19.0 (p<0.025 vs control), an increase that was maintained at 2 weeks
(86.5±7.5, peO.00S vs control). Stimulation of normal glomeruli with
physiologic concentrations of endothelin. leukolrienes C4 and D4, lipoxin
A4, epidermal growth factor, and with calcium ionophore failed to elicit
increases in NAP synthesis.
Thus, in the chronic phase of glomerulonephritis, NAF synthesis is
markedly elevated in glomeruli, most likely originating from the
infiltrating/proliferating population of macrophages and monocytes,
which are its primary biological sources. These findings provide strong
impetus for the evaluation of the glomerular actions and biologic
significance of this novel autacoid during glomerular inflammation.
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INHIBITION BY THE PlATE -A(1rIVATING-FAC'1R (P) OF THE
REANHOEPTIVE BUNCTION OF THE MEWIL4RY THICK ASOHEDING LIMB
(sflAL). Claire Bail]y, and ClauSe Arniel* (Intr by Chris-
tian Ia Griynellec) INSEEM U.251, and Urriv. Beris 7, Beris,
France.
Because the kidney medulla was reported to generate PAT,
we investigated a possible effect of this agent on the reab-
sorptive function of the dIAL. Thbules isolated from souse
kidney were microperfused in vitro with identical isoosno-
tic, phosphate—buffered solutions. The concentration diffe-
rence between the perfused and the collected fluid (6 Ci)
and the net flux (Jnet) of chloride were detesisined when the







PAT 72±4 33±2* 46±5*
LYSO PAP 1(17±22 7 76±19
PAF+ISOWOJINIOL 117±22 68±8k 84±7*
P<O.05 as compared to the proceeding period.
In the presence of lusina]. busetanide, the net K secretion
oteerved in control periods was significantly decreased fiun
-2.3±0.5 to -0.2±1.0 soles.nrjsf1 .rjmf. The results indica-
ted that : i) PAT inhibited the reatsorptive function of the
sIUAL ii) a decrease of the cAMP content was not involved
since a sinilar effect was observed whether ISO was present
or not ; iii) PAP likely acted by decreasing the apical K
conductance. It is suggested that this inhibitory effect of
the PAT prevents the sEAL from the dasage resulting fires the
hypotension induced 111' PAT.
SATURABLE HIGH AFFINITY ENDOTHELIN
BINDING SITES IN CULTURED RAT MESANGIAL
CELLS (MC). Elisabetta Baldi* and Michael J. Dunn,
Dept of Medicine, Case Western Reserve Univ., and
University Hospitals, Cleveland, OH.
Endothelin (ET) induces proliferation,
Contraction, and phospholipase C activation of rat MC.
These actions are likely to be mediated by a scific
receptor for ET. We studied the binding of [I I]-ET-l to
intact rat MC during 2 h incubation at 22 °C. Non-
specific binding was determined in the presence of an
excess of nonradioactjve ET-l. The results were analyzed
by the computer programs LIGAND (Scatchard analyses)
and ALLFIT (for determination of IC50). ET binding was
time and temperature dependent and adhievd steady state
at 2 h at 22°C. Saturation analyses with [12'I]-ET- I
revealed the presence of a single Class of high affinity
binding sites, with an apparent Kd of 20 pM and a Bmax
of 16 fmolO,OOO cells. ET- 1, Er-2 and sarafotoxin
displaced F I)-ET-J from its receptors with an IC.0 of
220±5 pM (n=4 exp), 1.5+0.4 nM (n4 exp) and 17±1 nM
(n3 exp) respectively, whereas nifedipine and vasopressin
failed to compete for ET binding sites. Preincubation of
the cells with mM ET-l for 16-18 h caused a large
decrease in ET binding site concentration (Bma 0.18
fmol/lOO,000 cells) without affecting the IC50 ltor ET-l.
The down regulation of ET receptors was unaffected by
protein kinase C inhibition with either H7 or 18 h
preincubation with phorbol ester (0.1 uM PMA). Our
results are consistent with the presence of a high affinity
binding site for ET in rat MC. These receptors show
greater affinity for the ET isopeptides ET- 1 and ET-2
than for the snake venom peptide sarafotoxin. Finally,
ET- I causes down regulation of its receptors through a
protein kinase C-independent mechanism.
RENAL EFFECTS OF A NOVEL DOPA DECARBOXYLASE INHI-
BITOR, DIFLUOROMETHYLDOPA. AS Bass, MB Murphy*,
K Jones*, A Yaacoub*. Coimiittee on Clinical Phar-
macology, University of Chicago, Chicago, IL
The results of previous investigations have
shown that renal conversion of 1-3,4-dihydroxy-
phenylalanine (DOPA) to dopamine is associated
with increments in urinary sodium excretion. In
the present study the effects of a novel, irrever-
sible DOPA decarboxylase (DDC) inhibitor, di-
fluoromethyldopa (DFMD), on the changes in the
rate of urine flow (8V) and sodium and potassium
excretion (AUxV) were determined. Rats were anes-
thetized and prepared for renal clearance measure-
ments. Three groups of animals were studied: I)
DOPA (135 p9/kg/mm iv), II) DOPA plus DFMD (3.2
mg/100 g iv), and III) DFMD. Results:
Liv 6UNaV tUKV
Groups pl/min/g pEq/min/g pEq/min/g
I (n=5) 7+1.8* l.5+.36* O.O+.1O
II (n=5) 3V3•7 O.5V.56 _O.4V.O7*
III (n=4) -1fl.6 O.0i.20 _O.3V.06*
mean + SEM; *.rO.O5, compaFed to baseline
Increments in V and UNaV produced by DOPA were
attenuated by DFMD. In contrast, UKV decreased in
DFMD—treated groups, but not in the DOPA group.
Glomerular filtration rate and mean arterial pres-
sure (MAP) did not change in either Groups I or
II, but MAP decreased slightly in Group III,
p<O.05. Attenuation of the pressor response to
DOPA (40 mg/kg iv) confirmed DDC inhibition. Urine
samples are currently being analyzed for dopamine
concentrations. These results support the natri-
uretic action of endogenously formed dopamine. The
effect of DFMD on potassium excretion deserves
further study.
HYDROGEN PEROXIDE (H 0 ) DECREASES CELL SENSITI-
VITY TO TUMOR NECROSS 2FACTOR (TNF) VIA REDUCTION
OF TNF BINDING CAPACITY. Laurent Baud, HElEne
Affres, .Joelie Perez and Raymond Ardaillou.
(Intr. by V.E. Kelley). INSERN 64, H6pital Tenon,
Paris, France.
Increased production of cytokines, inclu-
ding TNF, and of H202 has been shown to contri-
bute to glomerular injury in iimnune—mediated
nephritis. To identify possible interactions
between both agents, we studied the effects of
H 02 on TNF biological activity in TNT—sensitive
fhroblasts (L—929 cell line). TNF (0.02—1
/ml)—dependent cytolysis which was assessed by
Cr release was reduced by 7.7 to 66.7 1 in the
presence of 50—500 pM H20 . H 02 affected cell
sensitivity to TNF and no acivity of the TNF
molecule since preexposure of the cells to H202
for 1—60 mm promoted a time—dependent decrease
of TNF—induced cytolysis, whereas premncubation
of TNT with HO2 did not alter its activity.
Recovery of cell sensitivity to TNF after 30 mm
H2O2 treatment occurred within 6 h and was
completely prevented by actmnomycmn D. H0
inhibitory effect was suppressed by catalase tu
was unaffected by OW and HOC1 scavengers.
H 02—induced decrease of cell sensitivity to TNT
dd not implicate changes of prostaglandmn
production or protein kinase C activity. In
contrast, 1120 effect was associated with a
f.2%) reduction of the density of cell membrane
I—TNF binding sites without change in their
affinity or in the internalization process. These
results demonstrate that 1120 decreases cell
sensitivity to TNT via a reduction in TNF binding
capacity and suggest thst this interaction could





IMTERLEUEIN—1 (ILl) ACTIVATES CUANYLATE CYCLASE IN
RAT VASCULAR SMOOTH MUSCLE. Debbie Beasley*
(intr. by Barry N. Brenner). Boston University
Medical Center, Renal Section, Boston, MA.
We recently reported that ILl inhibits
contraction of vascular smooth muscle by an
endothelium—independent mechanism. The present
study investigated the role of cGMP in the
inhibitory action of ILL. Rat aortic rings were
denuded of endothelium and incubated with or
without ILl (20 ng/ml) for 3 bra. Isometric
contractions induced by phenylephrine were then
studied in organ chambers, and the cOMP content
of the tissue determined by radioimunoassay. ILl
decr,ased contractions induced by phenylephrine
(10 M) from 72% 7% to 29% 12%. Both
LY83583 (LY) and methylene blue (NB) completely
abolished ILl inhibition of contraction. ILL
increased cGMP content 2—fold in control rings,
and 6—fold in rings treated with
isobutylmethylxanthine (IBNx). In time course
studies, cOMB did not increase until 4—5 hrs
after initial exposure to ILl. Studies with
inhibitors indicate the increase in cGMP is also
blocked by LT and MB, as well as by hemoglobin
which binds nitric oxide. These studies identify
ILl as a potent activator of soluble guanylate
cyclsse. ILl—induced cOMB may contribute to
hypoteneion during sepsis and hemodialysis
therapy, conditions in which ILl production is
stimulated.
ENDOTHELIUM DERIVED RELAXING FACTOR (EDRF) IN
REMAL MEDULLA. Maria L. Biondi*, Paul M.
Vanhoutte*, and 3. Carlos Romero, Mayo Clinic,
Rochester, MN, and Baylor University, Houston,
TX.
It is well known rhac the endothelial
cells of both arteries and veins produce EDRF,
that elicits its vaaodilatory action increasing
cyclic guanosine 3'-S'-aonophosphate (cCMP) in
amooth muscle,in vitro.There is no avaible
information about the presence of EDRF in the
capillary territory of the renal medulla. The
present study was undertaken to determine if
canine renal medullary slices produce EDRF when
stimulated with Acetylcholine (Ach) and if the
production of EDRF is inhibited by NC.
monomethyl.L-arginine (L-NMMA), a coapetitive
inhibitor of EDRF synthesis. Molsidomine, an
endothelial independent vasodilatator, was used
as a control. To inhibit the synthesis of
vasoactive products of cyclooxygenase all
experiments were performed in the presence of
indomethacin (l0M). The basal levels of cOMP
in the medulla slices were 2.16 0.32 pmol/mg
protein. When atiaulated with Ach (l0M) and
molsidomine (104M) the cCMP levels
significantly (p<O.OS) increased to 6.06 0.96
and 6.68 0.99 pmol/mg protein, respectively.
In both cases, the increase was abolished in the
presence of Methylene blue (l05M) an inhibitor
of soluble guanylate cyclase. Ach-stimulated
cGMP but not molsidomine-atiaulated cGMP was
abolished when the slices were preincubated with
L-NNNA (3 x l05M) (2.42 0.80, pCO.DS and 7.72
2.78 pmol/ag protein, respectively). In
conclusion, renal medulla presumably capillary
territory is able to produce EDRF.
ADENOSINE ACTIVATES PHOSPHOLIPASE C (PLC) IN RAT
OUTER MEDULLA. IL kgn,* K. Spokea,* P. Silva,
F.M. Epstein. Beth Israel Hoapital, Harvard
Medical School, Boston, MA 02215
Adenosine inhibits ion transport in the
medullary thick ascending limb of the loop of
Henle. The mechanism of action of this effect has
not been established. We tested the effect of
adenosine on PLC from plasma membranes from rat
outer medulla by following the generation of
inositol phosphates from N-phospha.tidylinositol
4,5.biphoaphate (PIP.,). 2-chloro-mdenosine
(2CADO) stimulated PLC in a dose dependent
fashion. The 2CADO.induced hydrolysis of PIP.,
resulted in the temporally related accumulatibn of
inositol l,4,5.triphosphate (IP) , inositol
1,4-diphosphate (IP,,) and inosifol 1-phosphate
(IP). Both the A, kgonist cyclopentyladenosine
(CPA) and the A Agonist 2-phenylaminoadenosine
(FAA) stimuleteB PLC similarly in a dose dependent
way. The activation of PLC by the A1 agonist CPA
was blocked by the A1 antagonist l,3-dipropyl.
8.cyclopentyl-xanthifie (DPCPX) but not by the A
antagonist 7.methyl-l , 3- dipropyixanthine (MDPX3.
Stimulation of PLC by the A., agonist PAR was
inhibited by the A., mntmgontst MDPX but not by the
A, antagonist DPCPX. The effect of 2-CADO was
ptevented by prior treatment with pertussis toxin.
The atimulatory effect of 2-CADO was also found in
plasma membranes obtained from isolated rat
medullary thick ascending limbs.
Adenosine stimulates PLC and the generation of
phosphoinositides in the medullary thick ascending
limb by a process regulated by e pertusaia toxin-
sensitive C protein. Stimulation of PLC may be
one of the mechanisms of signal transduction that
mediate the effects of adenosine in the thick
ascending limb.
MECHANISM OF ADENOSINE DESENSITIZATION OP LLC—PK1
MEMBRANE ADENYLATE CYCLASE ACTIVITY (ACA). Ruth
Breckon*, Bradley S. Dixon and Robert J. Anderson,
Denver VA end Univ. of Cob., Denver, CO.
Increasing evidence suggests an important
role for adenosine to modulate renal function. In
some studies, the kidney becomes rapidly desensi-
tized to the physiologic effects of mdenoeine.
Since cAMP medimtes many responses to mdenosine,
the present studies examined if there is a bio-
chemical basis for adenosine desensitization. We
found that the adenoaine analogue M—ethylcarboxy—
amideadenosine (NECA) exerts a significant, dose—
dependent (10—' through 10_SM) effect to stimu-
late ACA in membranes from cultured renal epi—
theliel LLC—PK, cells. After 60—90 mm in vitro
exposure of membranes to 10'M NECA, subsequent
NECA stimulation of ACA in washed NECA pretreated
membranes was significantly reduced by 50—60%
when compared with control membranes. Both ergi—
nine vasopressin (10'M) and forskolin (50 Fm)
significantly and identically stimulated ACA in
control end NECA—desentized membranes indicating
that NECA induces a homologous form of desensi-
tization. NECA desensitization of ACA was iden—
ticel in control mnd pertusaia—toxin pretremted
membranes indicating thmt m pertussis toxin sensi-
tive G protein is not involved in NECA desensi-
tization. These results demonstrate that LLC—PR1
renal epithelial cells undergo rapid desenaitiza—
tion of ACA in response to NECA exposure. This
desenaitization appears to be specific for an
adenoaine receptor and occurs independent of a
pertuaaia toxin sensitive substrate. These bio-
chemical alterations may underlie the repid
desensitization of renal phyaiologic responses
to mdenoaine.
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INHIBITION OF PROSTAGLANDIN E2 (PGE2)
SYNTHESIS BY A CHLORIDE CHANNEL
BLOCKER. W. Breuer, K. Skorecki. Weizmann
Institute of Science, Israel and University of
Toronto, Canada.
Arginine vasopressin (AVP) and other
vasoactive hormones stimulate production of
PGE2 and activation of chloride channels in rat
mesangial cells in culture. We examined the
effect of the chloride channel blocker S-nitro-2-(3-
phenyl propylamino)-benzoic acid (NPPB) on
PGE2 production. AVP (0.4 tM)produced an 11-
fold increase over basal levels of PGE2 release into
the media. This response was completely
inhibited by 25 ,tM indomethacin and 82±5%
inhibited by NPPB but the organic acid transport
inhibitor probenecid (100 M) was without effect.
The 1C50 for NPPB inhibition was 8 sM. Cellular
accumulation of PGE2 was also inhibited 79±7% by
NPPB. NPPB did not affect the cellular response
to AVP, as AVP-stimulated release of (3H]-
arachidonate from metabolically labelled cells was
not inhibited by up to 50 1iM NPPB. Since the
NPPB molecule bears a structural resemblance to
the fenamic acid group of cyclooxygenase
inhibitors, we propose that NPPB may also act as
a cyclooxygenase inhibitor and that anionic
binding sites might be involved in this effect.
CYCLOSPORINE STIMULATED SYNTHESIS OF
ENDOTHELIN BY HUMAN ENDOTHELIAL CELLS IN
TISSUE CULTURE. T. E. Bunchman C. A. Brookshire '.
Pediatric Research Institute, St. Louis Univ., St. Louis, Mo.
Endothelin (E) isa vasoconstrictive peptide synthesized by
endothelial cells in animals and man, Infusion of E into animals
results in decreased renal blood flow and glomerular filtration
rate and increased mean arterial pressure, findings similar to
that when cyclosporine (CSA) is infused into animals. We
hypothesize that the vasoconstrictive effects of CSA in animals
and man is a result of E synthesis by human vascular endothe-
lial cells(HVEC). Our initial experiments involved a 24 hr
incubation of media with increasing doses of CSA (0-500 gJL)
with both confluent (C) and nonconfluent (NC) HVEC and
human glomerular endotheial cells (HGEC). In a second series
of separate experiments using C-HVEC we coincubated media
for 24 hr with a calcium channel blocker (verapamil [VI 100
an angiosensin converting enzyme inhibitor (enalapril
[ACEJ 50 tg/L) or a cyclooxgenase inhibitor (indomethacin [1]
l0-' M) with increasing doses of CSA (0-500 sg/L).We
measured E in the tissue culture supernatants in duplicate with a
commenially available RIA kit. Maximum CSA stimulated
maximum E (max. E) synthesis by HVEC and HOEC. Max. E
is reported as % compared to unstimulated cell line E synthesis.
Cell Comoarison CSA Induced Max. E pyig
C-HUEC vs NC-HUEC 175% vs 121% 0.002
C-HGEC vs NC-HGEC 116% vs 102% 0.591
C-HUEC with vs without V 102% vs 175% 0.002
C-HUEC with vs without I 107% vs 175% 0.002
C-HUEC with vs without ACE 117% vs 175% 0.003
We conclude that CSA significantly stimulates HVEC
(C> NC) but not HGEC to synthesize E. In C-HVEC, the
concomitant administration of V, ACE, or I inhibits E synthesis
by CSA. Thus, stimulation for E synthesis by C-HVEC may
occur by numerous mechanisms including calcium channel,
prostaglandins and renin-angiotensin pathways.
HISTIDINE ALTERS INE2 AND cAMP PRODUCTION
IN LLC-PK1 CELLS. Christos P. Carvounis,
Arnold M. Moses*, Rosemary Fenner*, Steven J.
Scheinman. Departments of Medicine, State
University of New York l-C at Syracuse and
Nassau County Medical Center, East Meadow,
New York.
Histidine has been shown to increase the
response to vasopressin in the toad bladder
(Carvounis et al, JCI, 76:779,1985) and the
Brattleboto rat (Charnogursky et al, Clin.
Res. 34:592A,1986). In the toad bladder
histidine decreases PGE2 production
substantially (Carvounis et a], AJP, 255:F585,
1988). To evaluate the cell mechanism of action
of histidine we determined PgE2 and cAJW in
LLC-PK1 cells. We found that histidine (25mM)
decreases PgE production from 2.03+0.15 (fM/ug
protein) (n=12) to 1.32+0.08 (n'l2ip< 0.001 and
from 2.30+0.27 (n=12) t' 0.9+0.1 (n=lO), p< 0.01
in baseline and dDAVP 1O8M treated cultures
respectively, cAMP production by these cells,
determined simultaneously, showed profound
increase in the presence of histidine from
8.31+0.9 fM/ug protein to 51.25+6.35, p< 0.001 in
the untreated cells and from l39+3.89 to
27.34+2.94, p< 0.02 in the dDAVP-treated cells.
Lesser effects were found with intermediate
concentrations of histidine. We conclude that 1)
histidine decreases PgE2 production on
LLC-PX1 cells 2) histidine enhances cAMP
generation in these cells 3) it is likely that
lowering of prostaglandin production contributes
to the increased cAMP production.
STIMULATION OF PROSTAGLANDIN (P0) BIOSYNTHE-
SIS BY BRADYKININ OR THROMBIN IN CULTURED
RABBIT RENAL MICROVASCULAR ENDOTHELIAL CEL-
LS (RMVEC) IS NOT REGULATED BY cAMP.
Chaudhari, S. Gupta', M.A. Kirschenbaum, Nephrology
Section, VA Medical Center and UCI-LB Medical Program,
Long Beach, CA.
We have previously reported that A231 87-stimulated PGI2
production in RMVEC was not dependent on cAMP (Kidney
Internat, 33:271, 1988). In the present study, we examined
whether agents which stimulate endogenous cAMP genera-
tion, such as Isoproterenol (IP), would decrease RMVEC
PG biosynthesis. Confluent monolayers of RMVEC were
preincubated with IBMX (1 mM) or buffer for 10 mm prior
to a 5 mm Incubation with: IP (10 sM), thrombin (0.5 U/mI),
or bradykinin (1 sM). After incubation, the medium was re-
moved for PGI2 and PGE2 assay (RIA) and the cells were
lysed and the released CAMP was measured (RIA). Brady-
kinin and thrombin stimulated the biosynthesis of PGI2
(7.1±0.25 and 3.2±0.11 ng/mg prot respectlvey) when
compared to control levels (0.91±0.06) and PGE2 (51±2.2
and 13.9±1.2) when compared to control (3.7±0.22).
IBMX produced significant decreases In bradykinin- and
thrombin-induced PG biosynthesis. In the absence and
presence of IBMX, IP produced no effect on bradykinin- or
thrombin-induced PG biosynthesis. Since we have previ-
ously demonstrated that IP increases intracellular cAMP lev-
els in RMVEC both in the presence and absence of IBMX,
these data indicate that the absence of any effect of lP on
either bradykinin- or thrombin-Induced PG biosynthesis was
presumably not contingent on IP-induced increases in intra-
cellular cAMP levels. Thus, these studies suggest that bra-
dykinin- and thrombin-induced PG biosynthesis in RMVEC
may not be regulated by CAMP.
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DIFFERENT EFFECTS OF CLONIDINE AND PROSTAGLANDIN E2
(PGE2) ON VASOPRESSIN (AVP) RESPONSE OF RAT AND
RABBIT CORTICAL COLLECTING DUCT (CCD). Lu Chen°,
Michael Parris', Sheila K. Williams', Max C. Reif and James A.
Schafer. NephiDi. Research & Training Ctr., UAB. Birmingham, AL.
These studies were undertaken to determine whether PGE2
or the a adrenergic agonist cionidine alter the response of osmotic
water permeability (Pt, limlsec), lumen-to-bath 22Na flux (Jib,
mirit mill1), or transepithelial voltage (Vs, my) to 220 pM AVP in
the CCD. Rats were given 1.25 mg deoxycorticosterone pivalate
l.M. 4-8 days before study; rabbits were not so treated. Perfusion
and bathing Solutions were standard buffered solutions at 38°C.
The perfusate was 85-1 00 mOsM dilute to the bath. Results in the
table are for 10 uM PGE2 and I sM cionidine added to the bath.

















+ AVP + Gonine (14)




+AVP + Cionidine (5)
÷ AVP + Cbnidine (5)
+ Yohimbine
('p <.05 compared to first, t p <05 compared to second period.)
There was no effect of PGE2 on the response of either Na' or water
transport in the rat CCD in contrast to previous observations in the
rabbit (Stokes & Kokko, J. Olin. Invest. 59: 1099, 1977; Stokes,
Mi Elec. Metab. 11: 240, 1985). Other experiments with 0.1 pM
PGE2, with reversed order of addition, or with 22pM AVP, were also
negative. In contrast, I pM clonidine produced an —30% decrease
in all parameters of the rat but not the rabbit CCD. These effects in
the rat COD were reversed by 300 nM yohimbine, an C2 antagonist.
The results are consistent with the differential effects of these
agents on AVP-induced cAMP generation in isolated rat and rabbit
CCD's as reported by Chabatdes (Am. J. Physiol. 255: F43, 1988).
RENAL ACTIONS OF ENDOTHELIN (ET): INTERACTION
WITH PROSTACYCLIN (PGI), S.Y. Chou, A. Dahhan,*
and J.G. Porush. Division of Nephrology and
Hypertension, The Brookdale Hospital Medical
Center, Brooklyn, N.Y.
In anesthetized dogs we measured renal venous
and arterial plasma concentration of 6-keto-PGF1a
(a stable metabolite of PGI), plasma renin
activity (PRA) and norepinephrine (NE), as well
as systemic and renal hemodynamics before and
after ST (4 ng/kg/min) infused into the left
kidney for 70 mm. Infusion of ST in 6 dogs
(Group 1) did not alter arterial pressure (AP)
and cardiac output (CO) but caused a transient
and significant increase in renal blood flow
(RBF) by 12±2% (aean±SE), lasting 16±2 mm,
followed by a significant decline in RBF by 26±2%
and GTE by 23±7%; urine volume (V) and Na excre-
tion (UNaV) were not altered. After ET infusion
renal venous and arterial plaama 6-keto-?GF1a
increased from 250*58 and 117*31 to 1,044±249 and
617±211 pg/ml, respectively, and its renal output
increased from 339±99 to 963±202 pg/min/g,
(P<O.Ol for all). In additional 12 dogs pretreat-
ment with indomethacin (2.5 mg/kg Iv) not only
prevented the initial rise in RBF after ST inf u-
sion but produced an earlier and more pronounced
reduction in REF and GTE (by 65±7% and 54±8%,
respectively) as compared with Group 1 (P<0.02).
There was again no significant change in AP, CO.
V, and UNaV. In both groups renal venous and
arterial plasma PRA and NE were not altered by ST
administration. The results demonstrate that,
without affecting the renal renin-angiotensin and
adrenergic systems, ET stimulates renal PGIs
synthesis, thereby attenuating the renal vasocon-
stricting effects of this potent vasoconstrictor.
EFFECTS OF THROMBOXANE A2 (TxA,) ON
MEMBRANE POTENTIAL (Em) OF CULTIRED lIUMAN
MESANGIAL CELLS. ll_QJn0JXL, Francesco
Pugliese, and Paoio Menè (introduced by Michael
J. Dunn). Dept. of MedIcine, Div. of Nephrology,
University of Rome, Rome, Italy.
TxA2 is a potent stimulus of mesanglal
contraction in culture. To investigate the
intracellular signals that regulate this early
response to TxA2, we analyzed its effects on Em
of cultured human mesanglal cells. Em of resting
cells in Na solution was -43.9±2.9 my, as
evaluated by fluorescence excitation of blsoxonol-
equilibrated suspensions (excitation/emission,
540/580 nm). The TxA2 mimetic, U-46619,
immediately and dose-dependently depolarized the
cells by 5.7±2.5 and 14.9±3.8 my at 0.1 and I UN,
respectively. Depolarization was inhibited or
terminated by the specific TxA2—receptor
antagonit, BM 13,177. Other stimuli of cytosolic
free Ca'4 ([Ca2+]1), such as vasopressln or
ionomycln, also depolarized the cells by 20.4±7.1
and 19.7±2.1 my at 0.1 and 5 UN, respectively.
Rapid, marked Em changes were similarly induced
by the Na4 (onophore, monensin (+33.8±3.4 mV at
10 uM), Which increases 1Ca24]t only after
minutes, Indicating Ca24-independent mechanisms
of depolarization. An inward Na4 current Is,
however, not required for agonist—Induced
depolarization, as 1 UN 0-46619 retained activity
In Nat—free solutions (+16.8±5.2 my, p:NS vs Na
solutions). Removal of extracellular C1 reduced
the effects of 0-46619, Implying that an outward
Ci' current may be implicated in agonist-induced
depolarization. These results suggest that
multiple ion transport/channel opening by TXA2
mediate its effects on mesangiai cells.
THE METABOLISM 08' 1I-LABELLED RECOMBINANT HUMAN
ERYTHROPOIETIN IrNuEPO) IN MAN. OA Coles', IC
Macdougall*, J Jones°', N Davies*, 7D Williams*
tlntr. by RB Sterzel). Institute of Nephrology
and Dept. of Medical Physics, University of
Wales College of Medicine, Cardiff, Wales, UK.
Pharmacological data suggest that rHOEPO
clearance conforms to a one or two compartment
model. There is, however, no information
available on the metabolism of the intravenously
administered recombinant protein. We have
examined this in a group of normal subjects.
rHuEPO was iodinated with 1251 using the
chloramine—T method. 6 normal subjects (3 M, 3 F,
ages 23—44) were given 1 MBq as a single IV
bolus. Serial blood and urine samples were
obtained up to 96 hrs and assayed for protein'-
bound and free iodide Counts.
The serum protein bound activity curve was
non—linear on a semi—log plot against time.
Analysis suggested three exponential phases,
alpha, beta and gamma with mean (±SD) half-lives
of 1.48±0.19, 3.52±0.27 and 26.3±3.1 hrs respect-
ively. More than 95% of circulating Counts were
protein—bound. Urine analysis showed that there
was no significant excretion of protein—bound
counts. The apparent volume of distribution was
9.48±1.18 litres.
These results suggest that rHuEPO is
metabolised and that the gamma phase represents
material which is not immunoreactive. Further-
more, this material is not excreted in the urine
as evidenced by the appearance of free iodide
alone. Studies are underway to identify this
putative metabolite and to compare the metabolism
of 1251—rHuEPO in uraewic subjects.
Abstracts 367
PROXIMAL TUBUEAR ADENOSINE RECEPTORS COUPLED TO
PI-IOSPMATL TRANSPORT. Richard Coulson and Steven
J. Scheinman, Depts. of Medicine, VAMC and USF,
Bay Pines, FL, and SUNY-HSC, Syracuse, NY
Adenosine has been shown to alter solute
transport In models of distal tubular epithelium.
To evaluate a potential role for adenosine In
proximdl tubule independent gf vascular events, we
studied the effects of R(-)N -phenylisopropyl..
adenosine (PIA), an Al aderiosine receptor agonist.
and 2,5-dideoxyadenosine (D1)A), a P site
agonist, on adenylate cyclase activity (ACA, pmol
cAMP/mg prot/5 sin, n-'3-5) and Na-dependent P1






20 l# 1.58 O.09#
11 lI 1.99 O.O8#Ji_1t 1L
dose was 0.1 tiM for ACA, 10 pM
§p' .01 v Pill alone
Both PIA dnd DDA significantly inhibited the
stimulation of ACA by Pill, but only PIA blocked
the inhibition of P1 uptake by Pill, even though
004 was the more potent inhibitor of adenylate
Cyclase. These results suggest that proximal
tubular cells have both Al and P-site receptors
for adenosine, both of whih are coupled to
inhibition of adenylate cyclese. Adenosine may
modulate Na-dep.ndent P1 transport through Al
receptors possibly involving second messengers
other than cAMP.
PLATElEt ACrIVATIM FACIOR (PAF) DEPENDENT IraDREASE IN
PLATElEt CYItPL.ANtLC CALCIIJ4 IS LECTIVELY ABNJHItAL IN
IJRE11IA. Jsroelav Drsata*, lniela lcccni', Giteppe Rmruzzi*
and Arrig> Schieppati (intr. by G. A. Andrea). l'brio Nei
Inst., 241(X) Bergaso, Italy.
Bleeding in urei,ia has bean associated with varicea
platelet atsurnalities. Since calcium (Ca'
lEmCetaSiS is crutial to platelet fasticn so evalumted the
increase of platelet cytcplasmic Ca' in ui-asic and control
plateleta in resxrise to varicea stimiii. Platelein sore
we,shad, loeded with 1 pM FU}IA—2M and cytoplamnic Ca was
measured in basal ccnditicns and after 40 nM PAF, 10 pM
arachicknic acid (AS) and 0.3 U/mi thrc,thin (Thr). Basal
cytoplasznic Ca was 89.7 + 10.5 i-N (mean S.E., n=9) in
ui-asic platelete and 82.6 ÷ 4.8 nM (mean S.E., ns9) in
control platelete. Iba Sean percastage incresenta over basal





We crticlude un-asic platelete have a selective defect in
cytcplaanic Ca incrasant after stinulaticn with PIP'. Since
PAF partecipatee in the primary 1-satetasis (Mi. J. Fhysiol
254:}fl218-H13, 1) this defect cculd play at least a
ccntribuhary role to tke hesorrlagic tendancy of ui-asic
patiante.
DIVERGENT MECHANISMS OF AFFERENT ARTERIOLAR
VASOCONSTRICTION. Murray Enstein, Koichi Hayashi
Rodger Loutzenhiser. Nephrology Section, V. A. Med.
Center, and Univ. of Miami, Miami Florida.
Dihydropyridine calcium antagonists bind to and
modulate the function of "L' - type calcium channels
in vascular smooth muscle (VSM). These agents are
thus unique pharmacologic probes to investigate VSN
activating mechanisms. In the present study, we
used the isolated perfused hydronephrotic kidney
model to compare the effects of a potent dihydro-
pyridine, YM-09730, on afferent arteriolar (AA)
vasoconstriction induced by 30 mM potassium
chloride (KC1), 0.3 pM norepinephrine (NE) and 0.3
nit endothelin (ENDO). Kidneys were perfused with
cell-free artificial medium at 80 mm Hg on the
stage of an inverted microscope. AA diameter was
measured by computer-assisted image processing.
The administration of NE (n—7), KC1 (n-.6) and ENDO
(n—9) reduced AA diameter by 26±3%, 34±2%, and
35±2%, respectively. 00Administration of YM- R00er,o CCI
09730 elicited a dose- ,
dependent reversal of Afferent )" /AA vasoconstriction 0 f / Eednth,ninduced by each agent. Arter,Ofor /The IC,'s for the Vo,ocon,fr<tjoninhibition of the (a> ivasoconstriction
induced by NE and KC1
were identical '° -, .< -e(6 . 7±2 . 8 nit and M0970l Lo U
4.2±1.7 nM, respectively p>O.4). In contrast, the
IC3, for ENDO-induced AA vasoconstriction was an
order of magnitude greater (42.5±16.1 nit). Our
findings support the postulate that norepinephrine
elicits afferent arteriolar vasoconstriction by
potential-induced activation of "L"-type calcium
channels. The actions of ENDO on the AA, however,
are more complex, possibly involving protein kinase
C-induced alterations in calcium sensitivity.
INHIBITION OF THE VASOPRESSIN RECEPTOR ATTENUATES
MITOCENESIS AND INCREASES ENDOTHELIN IN RAT
NESANCIAL CELLS. Robert Fairbanks, Sidney Kern,
Vicki Akerstrom, George L. Bakris. Ochsner
Med Foundation, New Orleans, LA
The effect of vasopressin on mitogenesis
is related to its selective binding to the V1
receptor on rat niesangial cells (R}IC). To assess
the effects of a selective V1 antagonist (V1 A)
on mitogenesis and endothelin (ET) production,
we investigated the relationship between
endogenous ET production and cell proliferation
in cultured RMC. Proliferative (P)(lO7 FCS-RPMI)
and quiescent (Q)(0.5'L FCS-RPNI) RNC's in the
absence (controls) and presence (10-6, 10-10 H)
of a V1A were measured for ET-3 production by
an RIA. Cells used were between the 6th and
9th passage and were incubated in each of four
T-25 flasks at 37°C-5'/, CO2. Forty-eight hours
post incubation, media samples were assessed
for 3ET-3 levels ad mitogenesis was measured
by H thymidine ( HP) incorporation into DNA
in 96 well plates. The data expressed as mean
standard error of the mean are sumiarized:
V1A ET# HP
(N) (pg/mI) (cpmxlO /well)




P. 10-10 7.9±0.2 41.2±1.1
b-6 10.8±0.5* 37.5±1.8*
(S*P<0.5;*different than control; §different from
control Q; #values corrected for media control)
We conclude that blockade of V1 receptors











97.0 2.3 103.5 + a).6
85.2 19.0 85.7 14.5
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EFFECT OF ERYTHROPOIETIN ON SYMPATHETIC
TONE IN CHRONIC HEMODIALYSTS PATIENTS.
Fritschka E5, Neumayer NH, Seddighi S
(intr. by T. Strom).. Dept. of Nephrolo-
gy, Elinikum Steglitz, Freie tJniversi-
tat Berlin, F.R.G.
The effect of erythropoietin on
parameters of sympathetic nervous ac-
tivity was determined in a randomized
six—month study in 11 patients under-
going chronic hemodialysis and com-
pared to that in appropriate controls
(nll). Hemoglobin increased from
7.0±0.3 to 10.0±0.3 g/% (pcO.0l) and
remained constant in controls. Plasma
noradrenaline concentration increased
from 498±147 to 1070±205 pg/ml (pO.05)
in the treatment group. Platelet—e2—
adrenoceptor—density decreased from 230
to 184±19 fmol/mg protein (p<0.Ol).
Reactivity to exogenous noradrenaline
(tg/kg/ mm) —l expressed as the
reciprocal of the pressor dose re-
quired to increase mean arterial pres-
sure by 20 mmHg decreased from 1l.52.4
to 5.9 (po.05). Mean arterial pressure
measured 30 mm after dialysis (mean of
five measurements) in supine position
was unchanged (110±7 vs 101±4 mmHg).
None of the parameters measured showed
any changes in the control group. The
data suggest that an increased
sympathetic tone could contribute to
the observed EPO—induced increase in
predialysis—arterial pressures.
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DA1 DOPAMINE RECEPTOR AND DARPP-32 IN MED-
ULLARY THICK ASCENDING LIMB (mTAL) CELLS.
3. Fryckatedi, B. Meister*, M. Schalling*, T. Hökfelt*,
A. Aperia, P. Greengard**. Depta of Pediatrics and
*Neurobiology, Karolinska Institute, Stockholm, Sweden;
**Rockefeller University, New York, USA.
Activation of renal dopamine (DA) receptors decreases
tubular Na reabsorption. The sites of action have not
been clarified. DARPP-32 is a phosphoprotein highly
concentrated in CNS cells with dopamine receptors (Di).
D1 activation phosphorylates DARPP-32 which then acts
as a phosphatase inhibitor amplifying the Di responses(Nature 3l05O3). The distribution of DARPP-32 in the
kidney has now been studied with immunocytochemistry
and in situ hybridization. In rat and monkey kidney im-
munoreactivity for DARPP-32 was strong in mTAL cells,
weak in proximal tubule cells, and absent in glomeruli
and renal vessels. Strong hybridization to the DARPP-32
probe was detected in mTAL cells of mouse, rat, and
rabbit. No DARPP-32 mRNA was detected in glomeruli,
renal vessels, or collecting duct. DA inhibits NaKATPase
activity in proximal tubule segments (AJP 252;F39). We
now examined the effect of the DA1 agonist SKF 82526
(SKF) on NaKATPase activity in single permeabilized
mTAL segments. Basal NaKATPa5e activity (pmol Pi/mm
tubule/h) was 3321±321. SKF caused a dose-dependent
inhibition of NaKATPase activity with maximal effect at
1o-7M (2260±288; p<O.O0l). In the presence of an inhibitor
of cAMP dependent protein kinase, PKI 5-24, SKF did
not inhibit NaKATPase activity (3714±107). The DA1
antagonist SCH 23390 also abolished SKF inhibition (3131±
298). SKF — 105M stimulated cAMP formation in
single mTAL segments measured by RIA assay. The results
indicate that DA1 receptors and DARPP-32 are part of
the signal transduction process to DA acting on mTAL
cells.
POSTNATAL DEVELOPMENT OF SHORT TERM REGU-
LATION OF PROXIMAL TUBULAR (PT) NaKATPase
ACTIVITY. Yutakp Fukuda5, Alejandro Bertorello*, and
Anita Aperia. Dept of Pediatrics, Karolinska Institute,
Stockholm, Sweden.
In PT segments from adult rats NaKATPase activity is
regulated by dopamine (DA) (AJP 252:F37).The effect is
mediated by protein kinase C (PKC) activation (AJP
256:F370) and is of physiological importance during high
salt diet (AJP 254:F795). Since infants have a lower capacity
than adults to adapt Na excretion to Na intake, we have
examined the ontogeny of NaKATPase regulation in PT
segments dissected from 16- (infant, PT1), 20- (wanhing,
PTw), and 40- (adult, PTa) day old rats, DA l0 M in-
hibited NaKATPase activity (pmol Pi/mm tubule/h)(1545±149 vs 560±88; p<0.0I) in PTa. The response was
blunted (968±32 vs 791±79; p<0.O5) in PTw nd absent in
P11. PKC activation by the phorbol PDBu 10- M inhibited
NaKATPase activity in a dose-dependent way in PTa and
PTw but not in PTi. PTa were more sensitive to the in-
hibigorY effect than PTw. Inhibition was maximal at PDBu
10- in both PTa and PTw. Inhibition was abolished by
sphingosine, an inhibitor of PKC activatiog. The endogenous
PKC activator diacylglycerol (DAG) 10°M also inhibited
NaKATPase activity in PTa and PTw but not in PTi. Inhi-
bition was more pronounced in PTa than in PTw.
DAG l08M significantly decreased ouabain sensitive oxy-
gen consumption (qO) in PTa cells in suspension. Inhibition
occurred after 15 mm. It was preceded by stimulation of
q02 which was attributed to a transient increase in Na in-
flux. flAG had neither stimulating nor inhibiting effect on
ouabain Sensitive q02 in PTi cells. We conclude that regula-
tion of NaKATPase via PKC activation develops gradually
in PT cells during postnatal life.
RECIPROCAL RELATIONSHIP OF LIPOXINS (LX) A1D LEUK—
OTRIENE B (LTB ) IN RAT MESANCIAL CELLS (MC).4 * * *R.Garr].ck, S.T. Shent S. Ogunc and P. Y—I( Wong,
Oepts of Pharm and Med., N.Y. Medical College,
Valhalla, N.Y.
LT and LX produce different effects on renal
hemodynamics, and LT production Is altered in
glomerular diseases. LXA4 increases renal perf u—
sion, and may regulate the effects of LTs on MC.
Prev±ously, we showed that incubation of LTA4 and
MC yields LXA and its isomers as identified by
HPLC, U.V. an GC/MS. The transformation of LTA4
was time and substrate dependent. In the present
studies, an inverse relationship was observed
between LTB and LXA formation when the concen-
tration of TA4 was increased from 5OuM to 250uM.
This suggests that LTA4 hydrolase activity Is
present in MC and activated by low concentrations
of LTA4. At high concentrations of LTA4, 15—
lipoxygenase(LO) in MC may initiate oxygenation at
C—15, and generate an "epoxytetraene" intermediatefor LX formation. Radioimmunoassays of the
conditioned medium of MC activated with A23187
(3uH) and arachidonic acid (330uM) detected 15—
HETE but not LTB4, and incubstions of MC with
15—HPETE failed to produce any LX—like material.
These results suggest that 1) 5—LO activity is not
expressed in MC under these conditions, but LTA4
hydrolase activity is present in MC, 2) there is
an active 15—tO in MC for the generation of LX and
other 15—LO products, 3) the production of LX
and 15—LO products of arachidonic acid may counter
regulate the production of LTB and may modulate
the response of the MC to inflammatory stimuli.
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MODULATION OF WATER EXCRETION BY ALPHA-2 ADRENO-
CEPTORS REQUIRES AN INTACT ADRENAL MEDULLA.
M. Geflai and C.F.T. Uyehara (SPON: R. Edwards),
Dept. of Pharmacology, King of Prussia, PA.
We assessed the contribution of renal alpha.-2
adrenoceptor stimulation by the endogenous
catecholamine, epinephrine, to the control of
renal excretory function. The effect of a
selective alpha—2 antagonist, yohimbine (Y), on
moderate water diuresis was evaluated in
conscious, instrumented Sprague—Dawley (N) rats
and in adrenal medullectomized (AMX) rats with
undetectable levels of epinephrine, Moderate
diuresis was induced and sustained in 6 N and 6
AMX rats by 1% BW water load (i.g.) and i.v.
infusion of 20 lu/mm saline and 55 p1/mm 2.5%
dextrose. In 4 N rats, glomerular filtration
rate (GFR) and effective renal plasma flow (ERPF)
were also measured. In N rats, Y (500 pg/kg,
i.v.) decreased urine flow from 30 + 4.6 to 8.7
3.3 pl/min.lOOg (mean SE, P<o.OO1T solely by
decreasing free water clearance. GFR, ERPF and
excretion of solutes were unaffected. In AMX
rats, in contrast to N rats, Y had no measurable
effect on urine flow or osmolality. Control
urine flow (22.7 1.9 pl/min.lOOg) was unchanged
(22.2 + 2.6 pl/mmn.lOOg) following yohimbine
administration. Free water clearance and solute
excretion were also unaffected. The results
indicate that renal alpha—2 adrenoceptors play a
significant physiologic role in the control of
water excretion. The absence of demonstrable
alpha—2 activity in the MIX rats suggests that
the receptors are stimulated by circulating
epinephrine released from the adrenal medulla.
However, the possible contribution of some other
adrenal medullary factor cannot be excluded.
LITHIUM INTERFERES WITH RENAL KALLIKREIN.P.Gross*,




of Physiology,Univ.of Oslo(3),Norway(introd.by R.
J.Anderson).
Lithium is known to inhibit distal nephron func-
tions such as distal tubular acidification and col-
lecting duct water reabsorptior,.We asked whether
lithium also interfered with kallikrein generation
in the connecting tubule,another aspect of distal
nephron function.We studied male SD rats(200—250g)
receiving lithium by gastric instillation twice
daily for 11 days.Access to water and rat chow was
unrestricted.Lithium treated animals(Li)achieved a
plasma concentration of lithium of 0.44+0.03 mM/l
(n=24),compared to 0.09±0.003 in sham treated con-
trols(C;n14)While creatinine clearance remained
unchanged in this model,Li became polyuric,excre-
ting 65+5.6 ml/day,versus 20.6±2.2 in C.Active and
total kallikrein measured by amidolytic assay in 24
hr urinary collections showed a progressive and
significant decline of both parameters in Li.On
day 11 excretion of active kallikrein was 0.45±0.04
U in Li(n=24)and 1.46+0.12 in C(n=9;pO.05).Studies
were done to exclude n effect of lithium per se on
the amidolytic assay.Further observations showed
reduced content of active and inactive kallikrein
in renal cortical tissue of Li on day 11(active
kallikrein:Li 0.4+0.04 mU/g protein,n12;C 1.24±0.1
,n6;pO.O5).Immuofluorescence studies using kal-
likrein antibodies indicated deficient staining of
kallikrein in connecting tubule cells of Li,but not
of C.-We conclude that lithium interferes with re-
nal kallikrein generation.This may be relevant to
lithium nephropathy.
SODIUM INTAKE MODULATES RENAL VASCULAR REACTIVITY
TO ENDOTHELIN IN DAHL RATS. Ehud Grossman', Aaron
Hoffman', Harry R. Keiser'. (intr. by John A. Gill). NHLBI
NIH, Bethesda, MD
Endothelin (ET) is a recently discovered endothelium
derived vasoconstrictor peptide. We evaluated the systemic
and renal hemodynamic responses to ET in anesthetized Dahi
salt-resistant (DR) and DahI salt-sensitive (DS) rats on
either low salt (0.1% NaCI in diet) or high salt (8% NaG!
in diet) intake. Baseline mean arterial pressure on low
salt diet was similar In both strains, while on high salt diet
it was 73±4 mm Hg in DR rats and 119±8 mm Hg in DS
rats (P<0.05). Baseline renal blood flow (RBF) and renal
vascular resistance (RVR) were similar in all groups. ET
induced an initial fall in blood pressure followed by a
prolonged rise in blood pressure, both dose related. Both
phases of the pressure response were similar in both
strains and unrelated to diet. However, renal vascular
reactivity to ET was markedly modulated by salt intake.
Following a bolus Injection of 1 nmol/kg ET RBF decreased
significantly in all groups. On low salt diet RBF decreased
by 49±18% and 20±5% in DR and DS respectively, while
on high salt diet RBF decreased by 76±6% and 80±5% in
DR and DS respectively (P<O.05 high vs low salt). RVR
increased only by 31±5 and 18±7 mm Hg/mI/mm on low
salt diet in DR and DS respectively (P<O.05 vs baseline),
whereas on high salt diet RVR increased by 93±19 and
111±18 mm Hg/mi/mm In DR and DS respectively
(P<0.05 high vs low sail). Our data indicate that salt
intake, but not blood pressure, modulates substantially the
renal vascular reactivity to ET.
EFFECT OF INTERLEUKIN 1 ON TRANSEPITHELIAL
RESISTANCE ACROSS NDCK CELL MONOLAYERS.
Hashimoto* and G.T. Nagami. Med and Res Svcs,
VANC West Los Angeles, and Dept of Ned, UCLA
School of Medicine, Los Angeles, CA.Interleukin 1 (IL-i) affects transport of
sodium in isolated cells and causes a natri-
uresis in intact animals. To determine the
effect IL-i on ionic permeability across MOCK
cell monolayers, MDCK cells were grown on per-
meable supports, exposed to various concen-
trations of human recombinant IL-l (hrIL-l),
and transepithelial resiatance (TER) was mea-
sured using an EVOM voltage-ohmmeter. TER was
reduced by 17±5, 22±1, 38±1, 42±4 and 40±3 per
cent in response to 0.5, 1.0, 10, 100, and
1000 tiM hrIL-l (p<O.05 vs control). Maximal
effect of hrIL-l occurred within 2 hr.
Prostaglandin E7 (PGE2) accumulation was en-
hanced by hrIL-I in a concentration dependent
fashion. Addition of POE2 by itself at 1, 10,
and 100 nM lowered resistance with a maximal
reduction in TER occurring within 10 mm,
while the addition of 0.1 tiM POE2 had no
significant effect on TER. The effect of
hrIL-l to reduce TER was completely inhibited
by co-incubation with indomethacin (1 pg/mi).
Conclusions: 1) IL-i reduces transepithelial
resistance in a concentration-dependent fash-
ion; and 2) the effect of IL-i on transepi-
thelial may be mediated by POE2.
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REX3UL.AflCti OF DOPNIINE () PlXJCrICI IN THE R.T
KIlEY WRIP HX(I SALT DIET. N. Hayashi,* y
Yamaji,* H. Natsui,* W. Kitajiroa,* arid T. Saruta*
(intr. by Adrian I. KatT). Social Insurance
Saitama Chuo Hospital, Saitama, and Kele
University, Tokyo, Japan.
To examine the origin of increased renal DA
production by dietary salt loading, urinary PA
excretion (U V) in the denervated (DEN) and
innervated (N) kidneys was measured. Male
wistar rats had their left kidneys surgically
denervated. They were fed a low salt (LS) or
high salt (ifS) diet for 7 to 11 days after the
surgery, and U V was determined in DEN and
contralateral I'l1 kidneys. U ,V in both DEN
(3.50 + 0.46 ng/min) and INN kidney (4.00 0.59
ng/minT of ifS rats was significantly higher than
that in DEN (1.42 + 0.12 ng/min) and INN (1.44
0.09 ng4nin) kidneys in LS group, respectively.
U V in INN kidney was signficantly higher than
t?Iat in DEN kidney only in ifS group, suggesting
enhanced neural DA production by salt loading.
Plasma concentration of dopa, the substrate for
DA production in tubular cells, was similar in
the LS (0.64 0.06 ngAnl) and ifS (0.67 0.10
ng,'s1) groups. Futhermore, DA degradation rate
was determined in proximal convoluted tubules
(PCT). Microdissected PCT ware incubated with
exogenous DA, and the amount of PA left after
incubation was measured by high performance
liquid chromatography. Ph degradation rate in LSgroup (1.1 + 0.2%/cn4ain) was not significantlydifferent Irom that in ifS group (1.5 +
0.5%/csvlnin). We conclude that both neural an
extraneural DA production are enhanced by high
salt intake, whereas Ph degradation and substrate
delivery to the tubular cells do not regulate PA
production in the kidney during salt loading.
TIE mOlTS EFFECTS OF 1SF-I ml IEPHRmI DTWMICS IN i'-OEPR5VFD (FE)
RATS. Ra.asd NirscAberg, Bryan J Tucker, Roland Blantz end Joel 0.
topple, Harbor-UCLA Medical Center and UCLA. Los Angeles, and VA
Medical Center sd ucso, San Diego, CA.
Insulin-like growth factor I (IGF-I) has been shoen to acutely
affect renal henedynamics in Ft rats. To investigate the acute action
of 1SF-I an neghron dynamics. we performed mleroç.uncture studies on
e.wolee,ic Ft rats injected with a bolus of 1SF-I, 25 ug/kg, followed
by an infucion of 1sF-I, 15 sg/kg/hr, for 40 mm prior and during
micropuncture measurements, weight matched Ft rats received vehicle.
Ft rats received no food for 60-72 bra prior to the experiment.
Gtoeierular hemsdynamics were assessed using a standard microp,z.cture
protocol. The results are depicted in the Table. For cseearison, data
of normal, not food-deprived or vehicle infused rats, are included.
FD C VehiclO FD • 1SF-I IAL
n 6 6 8
SNSFR (nt/mi n) 22±1 31±I* 39j*
SAFF (nI/mm) 56+5 105±5°+ 124*60
FR CX) 59.2 50.2* 42±2°
AP teeNs) 31±1 31±2 35,1*
IpA CnI/s/mm*ig) .0360l .077+.01* 056. 01
R (dynes.s.cm'5.109) 14.2 10*l°+ 15.2
R (dyaes.scm5.109) 26+2 23.2 23.2
R1 (dynes.s.cin5.109) 40±3 3±3
MeaneSEM; AIIOVA aid ileLuean-lceul's test. *p.55 5tieLe; .p'0l5
yg Normal. SASFA • neriron filtration rate; 9FF • nlo-csi plesia ft
rate; FR • fractional proximal absorption; A? transcapillary
hydraulic pressure gradient; IpA glmserutar permeability coef-
ficient; RA,RE.RT afferent, efferent, total arleriolar resistance.
Food deprivation decreases IiSFR I'd 9FF hi, redaf op A? a'd to stem
extend LpA, aid raises fractional proximal tubular absorption by
40±5%. In FO rats the IGF-l infusion increased 9N3FR ard 9FF aoitety;
values approached but did not berate runasl. AP did rot fall bela. the
values of the FD+vebicle animals ame there ens alas a trad taard
decreased aff crest and total arteriolar resistances. The increase in
SIIGFR by 1SF-I is mediated mainly by an incresse in LpA and, to
lesser degree, by a decrease in the efferent arteriolar resistance.
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REGULATION OF Na/K/Cl COTRANSPORT IN RAT
GLOMERULAR MESANGIAL CELLS BY PROTEIN KINASE C
(P1(C) AND CALMODULIN DEPENDENT KINASE. T. llomma*,
RL. Hoovcr* and R. C. Macrio Vanderbilt Univ. Nashville, TN.
Na/K/Cl coiransport is present in a variety of epitbelial and non-
epithelial cells, including cultured rat mesangial cells (MC). Because
Na/K/Cl cotransport p1ays an important role in net ion transport and
responses to cell volume alterations and mitogenic stimuli, we
investigated mechanisms of its regulation in MC by o-thrombin,
epidemsal growth factor (EGF) and angiotensin H (All), peptides whose
effects are thought to be mediated by different signal transduction
pathways. In nominally l-ICO3- free media, thrombin (0J U/mi), EGF
(3 nM), and All iO- M) activated Na/K/Cl cotransport from 10.3±0.3
nmol/mg protein/3 mm to 179±O.2 (n=14; p<O.OO5), 13.8±0.1 (n=9;
p<0.O05) and 17.7±0.3 (0=10; p-<0.005), respectively. Pretreatment of
MC with pectussis toxin (PT; 100 ng/ml) reduced thrombin- and All-
induced cotransport activation to 14.3±0.1 and 15.4±0.1 (n=3; p-cO.005),
respectively, but had no effect on RGF stimulation (134±0.3; n=3).
Activation of protein kinase C with phorbol myristate acetate (PMA; 10
M) stimulated transport (13.9±0.1: n=7; p<000l), which was
unaffected by PT (140±0.2; n=3). Staurosporine (10-7 M) reduced
stimulation of the cotransport by thrombin and All to 14.3±0.1 and
12A)±OJ, respectively (n=4; p.cO.05) and blunted the effect of PMA
(1L4±0.l; n=4). No significant inhibition of the EGF effect was
observed (13.5±0.3; n=4). PKC depletion by PMA preincubation
abolished PMA stimulation and partially inhibited thrombin, EGF, and
All stimulation (16.3±0.1. 12.0±0.2 and 12.0±0.1, respectively; ee'3; p
<0.05). suggesting the presence of PKC-independent activation,
Calcium ionophore A23187 (10-6 M) stimulated cotransport (15.6±0.3;
n=7; p<0005). W-7 (200 (tM), a specific inhibitor of calmodulin.
dependent kinases, completely inhibited the stimulation by A23187 and
thrombin and reduced the All-induced stimulation to 13.4±0.1 (nm3;
p-'O.OS) but did not affect EGF-induced stimulation (12.7±0.3; n—3). In
summary, these findings indicate: 1) that pertussis toxin-sensitive G
proteins mediate stimulation of Na/K/Cl cotransport by thrombin and
All, but not EGP; and 2) mechanisms involving PKC and calniodulin-
dependent kinases mediate stimulation by thrombin and All, but not
EGF. Thus, activation of Na/K/Cl cotransport in mesangial cells occurs
through multiple signal transduction pathways.
EXPRESSION OP a2-ADRENOCEP'IORS (a -A) IN
RENAL EPITHELIAL CELL LINES. wiih5 B.Jeffries, Lu Sun,* William A. Pettinger.
Midwest Hypertension Research Institute,Creighton U. Sch. of Medicine, Omaha NE.
a2-A have been classified into 2
subtypes (02a and Ob) based on relative
affinity for prazosin in different tis-
sues (a<cb, Bylund, Pharmacol Biochem
Behav 22:835, 1985). Two distinct human
02—A genes, from chromosomes 4 (C4) and
10 (ClO) have been cloned and transfec-
tion studies suggest that a,C4 a2h and
a7ClO 02 (Regan et al !'NAS 85:'30l,
1988). We studied expression of a2-A in 4
renal and 1 human colonic adenocarcinoma
(HT29) cell line using 3H rauwoiscine
binding assays and high stringency Nor-
thern blot analysis using cDNA probes of
a2C4 and a2ClO. a—A Density (3H rauwol—
maine Bmax, fmol7mg protein) affinity
(lcd) and sizes (Kb) of mRNA hybridized to
probes are given below for cell lines:
PtK1 OK HT29 CRFK BSC-1
* 56.5 36.5 * *K J) * 0.14 1.53 * *
a2C4 4.1 4.2 4.2 4.0 4.1
a2ClO — — 3.9, 4.4 — —
* saturable specific bindin not detected
Despite production of a2C4 mRNA in all
cell lines tested, a2—A binding was
detectable in only OK and HT29 cells,
suggesting a lack of translation or
mutation in some lines. HT29 cells, which
express only the a subtype, produced
both a2C4 and a2Crc mRNA, suggesting
complex regulation of a2—A expression.
CHOLESTEROL FEEDING CAUSES RENAL VASOCONSTRICTION
VIA OXIDIZED LIPOPROTEIN ACTIVATION OF THROMBOXANE
R Kaplan*, HS Aynedjian*, N Bank and D Schlondorff.
Montefiore Med Ctr, % Albert Einstein Coil of
Med., Bronx, N.Y.
Short term cholesterol (chol) feeding has been
reported to cause vasoconstriction of coronary and
mesenteric arteries by an endothelial related
mechanism. The present study was carried out to
assess the effect of chol feeding on renal hemo-
dynamics. Control rats were fed 20g/d of standard
rat chow. A second group of animals was fed a 4%
chol diet and a third group received 4% chol sup-
plemented with the antioxidant drug Probucol (PB)
lOmgId. Animals were pair fed. Gloinerular hemo-
dynamics were measured by micropuncture, and early
proximal tubular fluid (PT) was assayed for PGE2.
The results were as follows: Serum
Group SNGFR QA SNFF GC RA PGE Chol
Control 31.6 103 .30 49 3.29 .158 51
Chol 21.5* 5$* 37* 53* 4.41* .225* 223
Chol+PB IO.9 90f 35' 50 3.l9 .186 212
p<.OS vs control,p<.05 chol vs chol+PB (A1'IOVA)
These observations indicate that short-term chol
feeding leads to a fall in QA and SNGFR, due to
increased afferent and efferent resistances. PGE2
in early PT fluid was significantly increased.
Addition of PB prevented most of these abnormali-
ties, without lowering serum chol. Infusion of a
thromboxane antagonist (SK8F 96148) into the renal
arteries of chol fed rats resulted in a reversal
of most of the hemodynamic parameters. These ob-
servations suggest that with chol feeding, lipo-
proteins oxidized in vivo cause activation of
arachidonic acid metabolism, and the resulting
throaboxane leads to renal vasoconstriction.
EFFECTSOF N°-MONOMEflIYL-L-ARGININE (L.NMMA)
ON BASAL RENAL HEMODYNAMICS AND TIlE RESPONSE
TO AMINO ACID (AA) INFUSION. AJ King', JL Troy', SJ
Downes', S Anderson, and BM Brenner. Brigham and
Women's Hospital, Boston, MA.
The role of endothelial-derived nitric oxide (NO) in the
modulation of renal hemodynamics was examined using L-
NMMA (115 ug/kg/min), a competitive inhibitor of the
conversion of L-arginine (L-Arg) to NO. L-NMMA or saline
vehicle (V, 9.6 uI/mm) was infused iv. into euvolemic
Munich-Wistar rats. Measurements of mean arterial blood
pressure (AP), mnulin clearance (Cr0), and p-aminohippurate
dearance (CpAH) were made at baseline and after 30 mm of
L-NMMA or V. ('p < 0.05 vs. baseline)
A? C CPAH
oinL
Baseline (n 10) 109±2 1.08±0.06 4.15±0.28
L-NMMA 125±2' 1.05±0.06 3.68±0.28'
L-NMMA induced a modest pressor response, decreased
CPAH and increased filtration fraction (0.26±0.01 to
0.29±0.02') without a fall in Cm; vehicle had no effect. A
subset of these rats were then given a 30 minute infusion of
an 11.4% poiyAA solution (Novamine, 37 uI/mm) after L-
NMMA whereas a control group was given V andAA. (f p <
0.05 vs. V or L-NMMA alone, ' p< 0.05 vs. V + AA)
%AP AC1
%Change
V+AA (n 5) +3.4±2 +372±8f +31±7f
L-NMMA+AA (n 5) -2.5±2 +16.3±2f' +13±9'
AA induced hyperfihtration and renal vasodilation which
were significantly blunted by L-NMMA. This L-NMMA effect
may be an underestimate of effectiveness since polyAA
contained a substantial quantity of L-Arg. Thus, NO appears
to influence basal renal vascular tone and contributes to the
renal vasoàilation and hyperfiltration responses to AA
infusion.
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ROLE OF INTRACELLULAR Ca2' ON PGI AND PGE,
BIOSYNThESIS IN CULTURED RABBIT RENAL MICRO-
VASCULAR ENDOThEUAL CELLS (RMVEC). MA
Klrschenbaum, S. Gupta", A. Chaudhari; Nephrology
Section, VA Medical Center and UCI-LB Medical Program,
Long Beach, CA.
We have previously demonstrated that A231 87, a Ca"
ionophore, stimulated prostaglandin biosynthesis In RMVEC
(Am J PhysioI 256:F286-F273, 1989). In the present study,
we examined the effect of an intracellular Ca" antagonist
(TMB-8) on A231 87-stimulated prostaglandin biosynthesis in
these cells. Confluent monolayers of RMVEC were prein-
cubated either with IBMX (1 mM) or TMB-8 (1 mM) for 10
mm prior to a 5 mm incubation with A231 87 (10 M) in the
absence of added Ca". Cells were also incubated with
either mellitin (106 M, as a positive control) or TMB-8 in the
absence of A231 87. After incubation, the medium was re-
moved for PGI, and PGE, assay by RIA. In the absence of
test substances, basal PGI, and PGE, biosynthesis was
1.1±0.1 and 4.3±0.3 ng/mg protein. In the absence of
A231 87, TMB-8 resulted in a small decrease whereas melli-
tin produced a marked stimulation of prostaglandin biosyn-
thesis. A231 87 significantly increased the biosynthesis of
PGI, and PGE,. This increase was blocked by the precu-
bation of the cells either with TMB-8 or IBMX. The addition
of TMB-8 to cells premncubated with IBMX led to a further
decrease in A231 87-induced prostaglandin biosynthesis.
These data suggest that A231 87.lnduced prostaglandin bio-
synthesis is presumably dependent on intracellular Ca2'
mobilization. They further suggest that since IBMX in-
creases intracellular cAMP, the Inhibition of prostaglandin
biosynthesis observed with IBMX may be dependent on
cAMP.
VASOACTIVE INTESTINAL PEPTIDE (VIP)
INHIBITS SODIUM TRANSPORT IN RENAL
PROXIMAL TUBULES (PT). D Kniaz, DValaitis', P Pahiavan', R Mola and J.A.L.
Arruda. UIC and WSVAMC, Chicago, Il.
The role of VIP in regulation of PT
function was investigated. We studied
binding and degradation of "I-VIP by
highly purified luminal (L) and
basolateral (BL) membranes from rabbit
renal cortex. Degradation of VIP was
71.5±1.6 percent and 44.3±2.1 percent at
20 mm. and 22'C by L and DL respectively,
Bacitracin(l%) totally prevented
degradation. Specific binding to L was 66
percent and to BL was 87 percent. The I(J50
for unlabeled VIP by BL was -2xl07M.
Related peptides did not displace "'I—VIP
significantly. Scatchard analysis of
'"I—VIP binding to DL revealed one class
of binding sites with a K, of 22±5 nM and
a Bmax of 11.0±3.4 pmol/mg protein.
Amiloride sensitive "Na uptake in acid
loaded isolated PT was inhibited 71±23%
by l0'M VIP and 81±11% by l0'M VIP,
(13.0±2.0 vs 3.2±2.3 and 8.8±1.7 vs
0.4±2.3 nmoles/min/mg protein, p<0.Ol).
Na—dependent "C—aMG uptake was likewise
inhibited by VIP(l0'M). VIP did not
significantly alter baseline cyclic-AMP
generation, whereas PTH and forskolin
increased cyclic—AMP four fold and ten
fold, respectively. We conclude that VIP
plays a role in the regulation of sodium
transport in PT cells via a specific




ENDOTHELIN HAS AN INTERMEDIARY ROLE IN THE
VASOCONSTRICTIVE EFFECTS OF ADRENEROIC NERVOUS
SYSTEM. V. Kon, M. Sugiura,5 T. Jnagami,* BR. Harvie. Depts. of
Ped. and Biochem., Vanderbilt University Medical Center, Nashville, TN.
Both adrenergic receptors and endothelin synthesis reside in the vas-
cular endoihelium. We, therefore, examined the hypothesis that the neural
vasoconstriction of renal vasculature involvet endothelin release. For this
purpose we assessed the functional response to renal nerve stimulation (3
Hz) of glomeruli exposed and, within the same kidney, glomeruli not
exposed to rabbit anti-porcine endothelin serum (aE). Dunng renal nerve
stimulation (RNSXn'.4), aE (l3nh/BW/nun) was continuously infused
into a first order branch of the main renal artery of Munich-Wistar rats,
whereupon the filtration function of exposed and non-exposed glonieruli
within the same kidney were assessed by micropuncture. The baseline
(prior to RNS or aE infusion) single nephmn GFR (SNGFR) was 41.7
5.9 nI/mm. ENS caused a decrease in SNGFR to 27.9± 3.9nl/min in
.. glomeruli not exposed aE (Glomeruli I). By
I
- contrast, in the same kidneys undergoing renal
Li J nerve stimulation glomeruls exposed to aE(Glomeruli 2) were found to have this
hypofiltrstion to be largely ameliorated: the SNGFR being 39.2 7.9
nI/mm. In another group of animals we evalusted the capacity of ENS to
induce endothelin release in vivo. In rats undergoing ENS (n=7) blood
was obtained from the left renal vein or inferior vena cava and assayed by
RIA. Endothelin level was uniformly elevated in rats undergoing nerve
stimulation, averaging 51.5 11.3 pg/mI as compared with <2 pg/nd
found in normal control rats not undergoing renal nerve stimulation.
Since ENS causes vascular consuiction/ischemia and isehemia can
stimulate endothelin, we next explored the potential for direct stimulatory
effects of the adrenergic neurotransmitter, norepinephrine (NE), on
endothelin production in vitro. In preliminary studies, we found that
addition of NB 10-6 M to cultured bovine pulmonary artery endothelial
cells increases endothelin in the medium, on average, 483±97pg1 ml (n=4)
vs r2pg/ml in cells not exposed to NE.
Thus, endothelin participates in hypofiltration characteristically
seen with heightened adsenergic tone. Enhancement of adrenesgic tone
induces release of endothelin independent of its capacity to cause renal
ischemia.
EFFECTS OF ENDOTHELIN ON SODIUM TRANS-
PORT MECHANISMS: RELATION TO Ca2 MOBILI-
ZATION. N.J. Kramer, H. Mever-Lehnert. H. Stel-
kens, A. Bàcker, H.G. Predei5. Med. Poilklinlk,
Univ. of Bonn, West Germany.
In order to further elucidate the cellular mecha-
nism of actIon of endothelin, we examIned Its ef-
fects on Intracellular Ca concentrations ((Ca]i)
and pH (pHi) In cultured rat vascular smooth muscle
cells (VSMC) using the fluorescent probes fura2 and
BCECF, reap.. Endothelin (10M) Induced a rapid
transient increase of (Ca]i from 77±3 to 104±5 nM(p<.05) In VSMC. Preincubatlon (60 mm) with endo-
thelin (2x10'M) Increased basal (Ca]s from 77±3
to 105±8 nM (p<.05). Prelncubation with endothelin
also enhanced vasopresain (101M)-stimuiated peak
levels of (Ca29i (528±20 nM vs 969±21 nM, p<.O1).
Endothelin (107M) Induced an Intracellular alkalini—
zation (7.18±0,03 vs 7.37±0.04, p<.01) which was
blocked by pretreatment with amilorlde. The bipha-
sic effects of endothelin on (Cab], were similar to
those of an endogenous Inhibitor of Na-K-ATPase
that we examined In a previous study. We have also
found an In vitro—InhibitIon of Na-lc--ATPase by high
concentrations of endothelin (AJH 2,1989,13A). Thus,
endothelin may exert its vasoconstrictor effects at
least in part via alterations of cellular Ca mobi-
lization in VSMC. While the rapid transient increase
of [Ca2]i appears to reflect intracellular Ca2
mobilization, the sustained elevation of (Ca]i may
be related to an Increase of Intracellular sodium
mediated by inhibitIon of Na-K-ATPase and/or more
likely by stimulation of the Na/H—antiport. The
increased Intracellular sodium concentration may
then inhibit the Na—Ca—exchange, a high—capacity
ion transport system supposedly regulating (Ca)
PLATELET ACTIVATING FACTOR MODULATES Na
TRANSPORT IN INNER MEDULLARY COLLECTING
DUCT CELLS. J.A. Kraut, D.R. Mishler*, and G.T.
Nagami. Med and Res Svcs, VA Med Ctr West Los
Angeles end UCLA Sch of Med. Los Angeles, CA.
Platelet activating factor (PAF) is produced by
medullary cells and could act locally to modulate
functions of the inner medullary collecting duct (IMCD).
In previous studies from our laboratory, we documented
that PAF induced a concentration dependent rise in
intracellular calcium of IMCD cells. To examine the
physiological effect of PAF on IMCD cells, we evaluated
the effect of PAF on the Na dependent proton transport
pathway of cultured rat IMCD cells using the pH sensi-
tive dye, BCECF. Intracellular pH (pH1) was 7.38±0.05
before and 7.42 after exposure to PAF (p=N.S.).
Moreover, PAF did not change the rate of recovery from
an acid load. To determine whether PAP could alter
movement of Na through amiloride-sensitive conductive
pathways, the effect of PAF on transepitheiiai rist-
ance (TEA) in the presence and absence of 1O"' M
arginine vasopressin (AVP) was examined. in our
previous studies, AVP reduced TER by enhancing ionic
movement through arniloride-sensitive conductive
channels. PAP alone had no significant effect on
resting TER, while AVP alone significantly reduced TER
by 10.2± 1.3 ohmcm2. Simultaneous addition of PAP
and AVP produced a similar fall in TER (10.2±1.8
ohmcm2). By contrast, pre.incubation with PAF for 2-
3 mm prior to addition of AVP strikingly blocied the fail
in TER induced by AVP (2.4± 1.7 ohmcm , p=N.S.
compared to resting TER). These data suggest that
PAF may modulate Na movement through conductive
pathways of the IMCD perhaps by raising intracellular
Ca and, therefore, could play a role in regulating Na
transport in this segment.
LOCALIZATION AND QUANTIFICATION OF
ENDOThELIN (ET) BINDING SITES IN HUMAN
FETAL AND ADULT KIDNEYS. Andrea Laue,
Hermann-Josef Gröne*, and Eberhard Fuchs* (intr. by
C. J. Olbricht) Dept. of Pathology, University of
Göttingen and German Primate Center, FRG.
Endothelin, a 21 aminoacid peptide produced by
endothelial cells is a potent vasoconstrictor and mitogen.
According to animal experiments, ET seems to be
involved in the regulation of renal hemodynamics. In
order to gain insight into its potential effects in man, a
quantitative analysis of its binding sites (BS) was
performed in human kidneys. Due the proliferative
action of ET in cell culture we also compared its BS in
fetal (FE) and adult (AD) kidneys. Studies of AD
kidneys were done in tumor free parts of kidneys. FE
kidneys were obtained in autopsies shortly after abortion,
BS for 125I.ET were visualized by autoradiography and
quantified by densitometry. In AD as well as in FE tissue,
a high density of BS occurred in the cortex, medulla, and
renal arteries. Binding was displaceable by unlabeled ET.
Both, affinity and BS were higher in FE kidneys (FE /
AD: Cortex K0 0.99 x 10 / 2.55 x 10-10 M; BMS,( 2.23 x
iO" / 4.1 x 10-2 fmol/mg TE; Medulla K0 0.73 x iO /
1.75 x 10.10 M; BMes 1,56 x 10-" /4.1 x 1012 fmol/nig TE;
Vessels K0 0,78 x 10-' / 9.3x 10.11 M; BMU 1.77 x i0'1 /
2.6 x 10-12 fmol/mg TE). Human glomeruli had no bind-
ing sites. This contrasts to findings in the rat kidney and
contradicts the assumption of a relevant glomerular
effect of ET in man. The strong binding in FE kidney
may point to an important role of ET in the process of
renal differentiation and maturation.
ELEVATION OF CIRCULATING ENDOTNELIN FOLLOWING
ORTHOTOPIC LIVER TRANSPLANTATION. A. Lerman,5
S. C. Textor, B. Wiesner,5 and J. C. Burnett, Jr.
Mayo Clinic, Rochester, MN.
We have recently reported that endothelin (ET)
in—vivo, a 21 amino acid peptide of endothellal
cell origin, is a potent systemic and renal vaso—
constrictor which decreases sodium excretion and
increases plasma aldosterone. The present study
was designed to determine if plasma ET is elevated
in humans with compensated cirrhosis (n=8), a
state characterized by avid sodium retention and
secondary aldosteronism employing a sensitive
radioimmunoassay to ET—1. The second objective
was to determine the effect of orthotopic liver
transplantation COLT) upon plasma ET at 1, 3, and
7 days after transplantation. In 5 subjects,
cyclosporine was initiated after the first day.






These studies demonstrate that plasma ET is not
increased in compensated cirrhosis. These studiea
do, however, demonstrate for the first time that
plasma endothelin is significantly increased in
response to orthotopic liver transplantation which
occurs prior to initiation of cyolosporine. These
studies suggest a possible role for this potent
vasoconstrictor in the cardiorenal adaptation to
liver transplantation.
IMPAIRED ERYTHROCYTE FLUIDITY DURING TREAT-
MENT OF RENAL ANEMIA WITH ERYTHROPOIETIN
L4t4 B Sandhaget BG Danielsoci B Wikstr0m Depts of Inter-
nal Medicine and Clinical Physiology, University Hospital, Upp-
sala, Sweden (inU by Gunnar Westberg)
The erythrocyte fluidity (B-flu) is known to be impaired in
uremia, TheE-flu is assumed to be of importance for the flow resis-
tance especially in very small blood vessels beside the whole blood
viscosity (B-visc) and erythrocyte aggregation tendency (E-sggr).
Twelve hemodialysis patients with renal anemia were
treated with recombinant human erythmpoietin (rhEPO). The
hemorheological variables mentioned above were analysed every
second week. l'he E-flu was measured as the inverse of the low
shear rate viscosity (0,95 s-I) of washed erythmcytes resuspended to
a hematocrit of 55%. In that way all effects of plasma and hemato-
mit (Met) on the low shear rate viscosity were eliminated.
Before start of treatment theE-flu was decreased, however,
not significant, compared to a reference group of healthy indivi-
duals. During treatment the E-flu decreased further and reached its
minimal level after 16 weeks, As soon as the hemoglobin concen-
tration had reached its steady state the E-flu started to increase and
later it reached values equal to those seen before start of treatment.
The B-vise and Hct increased in a parallel fashion, No changes were
seen in P-vise and E-aggr.
The came of the impaired E-flu seen during treatment with
rhEPO is unknown, but might be of importance for the development
of hypertension and grand mal seizure.
EVIDENCE FOR MULTIPLE ENDOTIIELIAL-DERIVED RELAXING
FACTORS (EDRFs) IN THE RENAL MICROCIRCULATION:
HEMOGLOBIN INHIBITS ACETYLCHOLINE (ACH)-INDUCED
VASODILATION OF EFFERENT, BUT NOT AFFERENT
ARTERIOLES. Rodger Loutzenhiser', Koichi Hayashi,
Murray Epstein, '. Nephrology Section, V. A, Mcd,
Center, and Univ. of Miami, Miami Florida.
ACM elicits vasodilation indirectly, by
releasing EDRF's such as nitric oxide (NO) from
endothelial cells, In smooth muscle, NO binds to a
heme-moiety and activates soluble guanylate
cyclase. Evidence suggests that in addition to NO,
ACH releases a hyperpolarizing EDRF in some
vessels. Since NO binds to heme-proteins, its role
can be assessed indirectly by the inhibition
produced by 10 sl4 hemoglobin (HGB) - In the present
study, the effects of HGB on the renal
microvascular actions of ACM were assessed in
isolated hydronephrotic rat kidneys perfused with
artificial medium at constant pressure. Microvessel
diameters were measured by computer-assisted image
processing. Norepinephrine (0.3 pM, NE), used to
set initial vessel tone, reduced afferent (AA) and
efferent (BA) arteriolar diameters by 30±2% and
21±2%, respectively. In the absence of HGB, ACM
completely dilated both vessels:
Diameters (pm) Percent Reversal by ACM (log M)
(n) basal NE (-9) (-8) (-7) (-6) (-5)
AA (5) 20±1* 13±1 20±2* 42±5* 70±7* 93±4* 104±2*
BA (5) 18±1* 14±2 27±9 62±9* 80±9* 92±9* 90±11*
In the presence of HGB, ACM dilated only the AA:
AA (6) 19±1* 14±1 21±4* 50±6* 81±7*105±5* 116±6*
BA (4) 17±1* 14±1 7±4 16±5 27±10 30±15 40±15
(mean±SE. asterisks indicate o<O.O5 vs. NE alone)
Since HGB inhibited ACM-induced vasodilation of
the BA but had no effect on the response of the AA,
these findings indicate that chemically distinct
EDRFs mediate the actions of ACM in the renal
niicrocirculation. Thus, NO may mediate ACM-induced
BA vasodilation, whereas an additional EDRF appears
to be involved in ACM's actions on the AR.
REGULATION OF ENDOTHELIN (EN) GENE
EXPRESSION IN GLOMERULAR ENDOTHELIAL CELLS
IN CULTURE. PA Marsden, DM Dorfman', BM Brenner,
SH Orkin, BJ Ballermann. Brigham and Women's Hospital
and The Children's Hospital, Harvard Medical School, Boston,
Mk
Bovine glomerular endothelial cells (GEN) respond to
bradykinin (BK) with an increase in Intracellular calcium
concentration, (Ca21, and release of EDRF and EN. EN
release by GEN over 8 hr averaged 844 231 and 1701
54 fmol EN/i 06 cells in the absence and presence of BK
(100 nM), respectively (n=4, p < 0.01). To determine
whether BK modulates endothelin gene expression in GEN a
full-length human preproendothelin-i (PPEN-1) cDNA
probe was used to quantitate GEN PPEN-1 mRNA expression
by Northern analysis. PPEN-1 mRNA levels were an average
2.9 0.5 fold (n5) higher than control values 30 mm
following BK treatment (100 nM). Actinomycin D (ACT D),
an inhibitor of new RNA synthesis, prevented this BK effect
(n=2). ACT D chase experiments revealed that PPEN-1
mRNA is a labile transcript in GEN with a of 30-60 mm
which remained unaltered in the presence of 100 nM BK
(n=2). Cycloheximide (CHX), an inhibitor of new protein
synlhesis, increased PPEN-1 mRNA levels and prolonged the
T112 of the mRNA transcript to > 2hr (n.2). In the presence
of CHX, BK also stimulated PPEN-1 mRNA accumulation,
indicating that new protein synthesis is not required for this
effect. Other agonists capable of augmenting [Ca2'1 in GEN,
namely ATP, thrombin and PAF, mimicked the BK effect,
whereas agonists that failed to increase (Ca21 in GEN, such
as histamine and serotonin, did not increase PPEN-1 mRNA
expression. We conclude that BK-stimulated increases in EN
release from GEN are mediated, at least In part, at the level
of PPEN-1 mRNA transcription, an effect shared by other














73 kDa CELL-SURFACE ENDOTHELIN (EN) RECEPTORS IN RAT
AORTIC SMOOTH MUSCLE (AlO) CELLS DIFFER FROM
GLOMERULAR MICROSOMAL. (GIg ENDOTHEUN BINDING SITES.
ER Marlin'. PA Marsden', BM Brenner, and BJ Ballermann, Renal
Division, Brigham & Women's Hospital, Boston, MA
We previously characterized a specific EN binding protein (EN-BP) in
glomerular and papillary membranes (BBRC 162: 130, '89). However,
the relatively low apparent molecular mass (Mr) of 45 kDa, optimal EN
binding at pH 4, and failure of EN-BP to be enriched in plasma
membrane fractions suggested that this EN-BP may not represent cell-
surface EN receptors involved in signal transduction. The Mr of cell-
surface EN receptors has not previously been determined. We therefore
sought to identify cell-surface EN receptors in an EN-responsive cell-line.
In quiescent AlO cells, 0.1 l.IM EN-i stimulated 3H-thymidine
incorporation 106 17% (n=3) over baseline, indicating the presence of
functional EN receptors. At 4°C, conditions under which binding is
limited to the cell-surface, ilSl.fNi bound specifically to intact AiO
cells. Binding was reversed 79 3 % (n=3) at pH 4. Haif -maximal
inhibition (IC50) by EN-i, 2, and 3, and the pH optimum (pH-opt.) for
1251EN1 binding were measured. Also, the Mr was determined by f251
EN-i affinity crosslinking and SDS-PAGE under reducing conditions.
The binding characteristics of cell-surface EN receptors in AiO cells
differed from EN-BP in GM as shown in the table below. Data
represent Mean SEM, (n) = # of experiments. Variance in the data
for pH-opt. and Mr was nct detected.
ICcp (phiL 4±ggt. Mr (kDaI
EN-i EN-2 EN-3
AiO 59±3 8i±f2 >i05 (3) 53 (3) 73 (3)GM 63±3 46±9 53±10 (3) 4.0 (3) 45 (6)
Thus, Af 0 cells express 73 kDa cell-surface EN receptors which differ
from EN-BP In GM based on their affinity for EN-3, pH optimum and Mr.
We postulate that these EN binding sites In AiO cells represent EN
receptors involved in EN signal transduction.
Abstracts
ERYTNROPOIETIN SYNTNESIS LOCALISED TO NYPOXIC
RENAL TUBULAR CELLS. Peter Maxwell ,Terence Lappin,
Michael MacManus (intr. by John Narrington) - The
Queen's University of Belfast, Depts of Nephrology
& Naematology, Northern Ireland.
The exact cellular site of erythropoietin (Epo)
production remains controversial. We have used
in situ hybridisation and immunohistochemical
techniques to co-localise Epo synthesis and
correlated these findings with in vivo renal
cellular hypoxia.
Nypobaric hypoxia was employed to stimulate Epo
production in mice, In situ hybridisation (lEst
using 32P—labeled oligonucleotide probes (sequence
of exon IV of the murine Rpo gene) identified Epo
messenger RNA in cortical tubular cells. IBM
controls included irrelevant oligoprobes and
ribonuclease steps. Indirect immunofluorescent
histocheisistry (INC) confirmed the tubular cell
locus of Epo. There was no staining of pen-
tubular or glomerular cells. INC was performed
with specific Rpo anti—sera raised to pure
recombinant human Epo. INC controls were other
anti-sera and pre—incubation of Epo anti—sera with
excess rNuEpo which blocked the staining pattern.
Further experiments with parenteral administration
of 14C-labeled misonidazole an imidazole drug that
undergoes reductive metabolism in hypoxic cells,
demonstrated that tubular cells of the renal cortex
bound the reduced drug metabolites in vivo when
mice were exposed to hyobaric hypoxia. Therefore
renal tubular cells respond appropriately to
hypoxia stimulation by producing Epo and these
cells may be the site of renal oxygen sensing.
Erythropoietin synthesis (mRNA and translated
protein) have been detected in cortical tubular
cells which are hypoxic in vivo,
LOCALIZATION OF ThE CALCIUM-DEPENDENT 35 KDa
SUBSTRATE FOR EPIDERMAL GROWTH FACTOR RECEPTOR
KINASE (p3S) IN RAT KIDNEY. J.A. McKanna5, A. Chuncharunee,
J. Breyer and R.C. Harris. Dept. of Cell Biology and Medicine,
Vanderbilt Univ. Nashville, Tn.
The 35 kDa protein (p35), originally isolated in A431 cells as a
Ca+.dependent substrate for the EGF receptor tyrosine kinaae is a
membrane associated calcium- and phoapholipid-binding protein. In
developing and adult animals, distribution of p35 is enriched in restricted
sets of cells but absent from the majority of cell types (Science
243:1477). The precise physiological role of p35 is unknown; however,
it has been demonstrated to be a potential mediator of the EOF signal, a
putative regulator of phospholipase A2 (lipocortin) and involved in actin-
membrane interactions (calpactin) and endo-exocytosis (chromobindin).
Since multiple potential physiological roles for EGF ie the kidney have
been described and the kidney is a major site of synthesis of the EGF
precursor, we investigated the distribution of p35 in the kidney of adult
Long Evans rats. Immunohistochemiesl localization of p35 in the kidney
shows a restricted distribution. In the glomerulus, p35 is enriched in the
parietal and visceral epithelia, No p35 is detectable in proximal tubule or
descending limb of Henle; however, the protein is present in both
medullary and cortical thick ascending limh. Staining is especially dart
in the macula dense but does not extend into the distal convoluted tubule
or cortical collecting duct. In the medullary collecting duct intercalated
cells are highlighted, but principal cells also stain. Immunoblotting
confirms the presence in the kidney of an immunoreactive protein of the
same molecular weight as purified p35, with the highest
concentratiowmg protein round in the inner medulla. Three days after
kidneys were exposed to ischemia by clamping the renal artery for 50
min., both the distribution and quantification of p35 in the kidney were
altered. The highly restricted distribution along the nephron indicates that
p35 may be involved in regulation of one or more nephron processes and,
in particular, may be involved in the response to an ischemic insult.
AMINO ACID (AA)—INDUCED GLOMERIJLAR HYPERFILTRATION
IS MEDIATED BY DOPA}IINE 2 (DA2) RECEPTOR ACTIVA-
TION. Ramfin E. Mdndez*, Roberto Ldpez*, Maria S.
NartI* and Manuel Martinez—Naldonado, VA Medical
Center and UPR School of Medicine, San Juan, P.R.
The mechanism whereby infusion of AA leads
to increments in glomerular filtration rate (GFR)
and renal plasma flow (RPF) is iacompletsly under-
stood. O.k is a catecholamine whose known actions
at low doses include the ability to increase both
CFR and RPF, primarily through renal vascular 0A2
receptor activation. We have therefore studied the
renal hnmodynamic response to infusion of a 102
mixed AA solution (0.04 ml/min) in anesthetized
euvolemic Wistar—Furth rats in the presence or ab-
sence of the specific 0A2 receptor antagonist
5—Sulpiride (S—SF) (ISpg/kg/min). Infusion of AA
alone resulted in significant increases in both
GFR and RPF over baseline values (BAS). In cont-
rast, infusion of AA in the presence of S—SF
failed to incresse either GFR or Ri'?. An equios—
molar dextrose infusion did not alter either Gfl
orRPF.
C CAP In PAR
mmltg sal/mm ml/mmn
BAS 116+3 1.1+0.1 3.6±0.3
AA Alone (ned) 114+6 l.4+0.2*+ 4.7±o.'+
AA + 5—SP (n6) - 109±7 1.2+0.1 3.6±0.2
[means 1SEM; AP, mean arterial pressure; *p <
0.05 vs BAS, +p<O.OS vs AA+S—SPJ.
These observations strongly support a key
role for 0A2 receptor—mediated renal vssodilation
in response to AA infusion, which in turn leads
to glomerular hyperfiltration. These findings
could potentially lead to the development of spe-
cific therapy for hemodynamically—mediated pro-
gressive renal damage.
MODULATING ACTION OF NITROGLYCERIN UPON
HETEROGENEOUS ENDOTHELIN—MEDIATED VASOCONSTRICTION
N. L. Miller,5 P. G. Cavero,5 L. L. Aarhus,* D. M.
Heublein,5 and J. C. Burnett, Jr. Mayo Clinic,
Rochester, MN.
Endothelin (NT) may function pathologically
by antagonizing the vasodilating actions of
endothelium—derived relaxing factors (EDRF). The
present study was first designed to determine if
NT-mediated arterial vasoconstrictor is hetero-
geneous comparing renal blood flow (RBF) to coro-
nary blood flow (CEF). As NTG inhibits vascular
smooth muscle by increasing cGMP as does EDRF, we
tested the hypothesis that NTG (5 jig/kg/mm, I.V.)
would antagonize the vascular actions by NT
(5 ng/kg/sin, I.V.) in the anesthetized dog.
Studies were, therefore, performed in the absence
(—) and presence (+) of NTG.
(Mean SEM, tp<.05 compared to control, n=6)
1 hr poet—
Control NTG Endothelin infusion
MAP (NTG—) 120±10 — 136±11 121±8
mmHg (NTG÷) 116±'i 105±5t 105±6t 116±7
CO (NTG—) 2.5±.2 1.6±.lt 1.8±.2t
1/sin (NTG+) 3.l±.14 2.8±.2 2.5±.2t 2.4.2t
CBF (NTG—) 51±5 39±5t '13±8
si/sin (NTG+) 63±9 56±7 6'1±12 57±10
RBF (NTG—) 228±20 113±llt 167±18t
mi/sin (NTG÷) 209±17 192±20 118±17t 129±21t
We conclude that NT—mediated vasoconatriction
in vivo Is heterogeneous with a greater action
upon the renal as compared to the coronary cir-
culation. These studies also demonstrate that as
compared to the coronary circulation, endotheiin—
mediated renal vasoconstriction is resistant to
the action of the endothelius—independent
vasodilator, nitroglycerin.
URINARY EPIDERMAL GROWTH FACTOR (EGF) AND FETAL
OBSTRUCTIVE UROPATHY IN THE OPOSSUM. DW Moskowitz,
SL Bonar*, GF Steinhardt*, L Salinas_Madrigal*,RW
Lynch. Depts. of Medicine, Pediatrics & Pathology,
St. Louis Univ. School of Medicine, St. Louis, MO.
The effect of fetal urinary tract obstruction
on urinary EGF levels is unknown. Opossum (Didel-
fl. virginians)undergo nephronogenesis while the
pups mature on the teat. Pouch young underwent left
ureteral obstruction 20 d (EARLY) or 70 d (LATE)
after birth, corresponding to 16 wks and 40 wks hu-
man gestation, respectively. A group underwent par-
tial left ureteral obstruction at 20 d (PARTIAL);
another group, obstructed at 20 d, underwent left
ureteral reanastomosis at 70 d(UNOBSTRUCTED). Urine
was obtained at 70 d or adulthood from the obstruc-
ted ureter and the bladder in each animal, and as-
sayed for EGF by competitive radioreceptor assay
using A431 cell membranes. Bladder urinary EGF/cre-
atinine (ng/mg) was the same as control in all ob-
structed groups. Left ureteral EGF/creat is shown:
CONTROL EARLY LATE PARTIAL UNOBSTRUCTED
x 260 7T 246 1,207
SEM 25.3 15.9a 372b c 771d
a) pO.0004 by Students paired t test. b)p=.O6(NS)
c) n1 d) p=NS
The contralateral kidney in all but the control
group underwent hypertrophy. Pathologically, the
EARLY group showed nearly total replacement of tub-
ules by dysplasia. inflanaiiation, and fibrosis; the
LATE group showed little dysplasia. These data sug-
gest: 1) early fetal obstructive uropathy diminish-
es urinary EGF/creatinine by interfering with dis-
tal tubular development; 2) urinary EGF/creatinine
is not altered by age, renal hypertrophy, or par-
tial obstruction.
ATRIAL NATRIURETIC FACTOR (AN?) MEDIATES ENDOTHELIN
(ET)-INDUCED NATRIURESIS IN THE RAT. KA Munger, M
Suguira*, T. Inagami*, and K? Badr. Vanderbilt University, Nashville,
TN.
Systemic administration of subpressor doses ofET in the rat increases
urinary sodium excretion rate (UNaV) despite mild to moderate reductions
in RPF and GFR. In addition, ET provokes in vitro ANF release from
cultured rat atrial myocytes. We therefore investigated the role of AN? in
ET-induced natnuresis.
I.V administration of 0.16 (Op 1, n=2), 0.31 (Op 2, n=3), 0.63 (Gp 3.
n=3), and 2.5 (Op 4. n=3) pmoles/min of NT to euvolemic male rats
resulted in dose.dependent increases in plasma AN? levels (RIA) from
mean baseline values of 87±9, 85±6. 131±11, and 115±19 to 105±23.
156±10, 228±18, and 203±18 pg/mI, respectively. During this time,
mean arterial pressure (AP) was unchanged in Gps 1-3 and increased only
slightly (105±6 to 109±6 mmHg) in Op 4. No changes in plasma ANF
levels were noted in vehicle-infused rats (118±4 to 98±21 pg/mI; n=3).
To assess the functional significance of NT-induced increases in
circulating ANF, we compared renal responses to ET (2.5 pmoles/min) in
the absence (Gp 5, n=6) and presence (Gp 6, n=9) of a specific anti-rat
ANF antibody (ANF-Ab). Equivalent reductions in RBF were observed at
10 and 30 mm of NT infusion in Ops 5 and 6. UNaV increased
significantly in Gp 5 rats from pre-ET mean value of 2.1±0.2 to
2.9±0.3* and 3.7±0.5* tEq/min at 10 and 30 mm of NT infusion,
respectively [*: p.c 0.05 by ANOVA]. Percent increases in UNaV at these
time points were 33±7%* and 82±2O%. Presence of the ANF-Ab in Op
6. however, blunted markedly ET-induced natriuresis: UNaV changed
insignificantly by 18±10% and 30±14% at 10 and 30 mm of ET
infusion, respectively.
Thus. NT infusion results in dose-dependent increases in plasma AN?
despite absence of changes in AP, suggesting direct stimulation of AN?
release from atrial myocyles. AN? release accounts largely for ET-induced
nasriuresis. In view of the recently observed increase in circulating ET
levels during congestive heart failure (BBRC. 161:562), the present
findings, demonstrating functionally relevant ET-stimulated AN? release,
provide evidence for potentially significant interactions between these
peptide hormones in the regulation of sodium balance arid renal vascular
tone.
ROLE FOR CYCLOOXYGENASE (CO) PRODUCTS IN MEDIAT-
INO RAT RENAL RESPONSES TO ENDOTHELIN (El). KA Munser.
K Takahashi5, J Ebert, and K? Sadr. Vanderbilt Univ. Nashville, IN.
ET directly activates phospholipaae A2 in vascular smooth muscle
cells, and induces prostacyclin and thromboxane A2 (TxA2) release from
porcine and rat lungs. To define the roles of CO metabolites in ET-
induced renal hemodynamic alterations, we infused ET (2.5 pmoles/min)
to euvolemic male rats, either alone (n6) or in the presence of ibuprofen
(20 mg/kg, ET+1, n=16) or the TxA2 receptor antagonist SQ29548 (1
mg/kg, ET+S, n.'.lO). Mean values for arterial pressure (AP, mmHg),
RPF, and OFR (mI/mm) during baseline vehicle infusion (CON) and at
10 and 30 mm of ET administration were (5=p<O.O5 vs CON):
ET(lOmin) ET(3Omin)
AP RPF GFR AP RPF GFR AP RPF OFRI 118 4.80 1.01 121 4.15 0.97 134* 2.40* 0.80*
3±1 110 4.12 0.95 115 4.25 1.00 129* 2.25k 0.94
99 5.42 0.93 103 5.08 0.89 117* 2.52* 0.77*
Thus, despite comparable net increases in AP and equivalent falls in
RPF, GFR was remarkably preserved by CO inhibition, but not during
selective TxA2 antagonism. To elucidate the underlying mechanisms,
micropuncwre measurements were performed in ET+I animals. In these
rats, ET resulted in selective marked increases in efferent arteriolar
resistance (Re) from 1.1±0.4 to 1.6±0.5* lOlOdyn's'cm5. whereas
afferent arteriolar resistance (Ra) was unchanged (1,3±0.2 to 1.1±0.2
lO10dyn's'cm-5). This led to dramatic increases in glomerular capillary
pressure (Pgc) from 47±4 to 65±5 mm/Hg and u'anscapillary hydraulic
pressure difference (tsP) (35±4 to 5O±4 mm/Hg). These increases in Pgc
and tsP, noted prior to the onset of hypertension but exaggerated markedly
as A? rose, accounted largely for the preservation of OFR in these
animals. The glomerular ultrafiltration coefficient, Kf, fell on average
from 0.057±0.005 to 0.026±O.004 nl/s'mmHg. CO inhibition and
TxA2 antagonism were without effect on NT-induced natriuresis.
Thus, in contrast so its constrictor effects on Ra and Re when infused
alone, administration of low dose NT in the presence of a CO inhibitor
leads to selective increases in Re, and hence tsP, thereby preservaing OFR
despite falls in RPF and Kr. These results implicate a vasoconstrictor
CO-dependent mechanism, distinct from TxA2 release, in mediating the
effects of ET on preglomerular resistance.
Abstracts 375
376 Abstracts
EFFECT OF DIETARY PROTEIN (DP) INTAKE ON URINARY
EXCRETION OF INSULIN—LIKE GROWTN FACTOR—i (IGF—i).
Brian N. Nurray, Susana P. Campos* and Margaret N.
MacGillivray, Depts. of Pediatrics and Nedicine,
SUNY at Buffalo, Buffalo, New York.
ICF—i is a growth hormone dependent peptide
with growth promoting properties in a number of
tissues. We previously demonstrated that urinary
output of ICF—i from the remaining kidney is in-
creased after contralateral nephrsctomy. Increas-
ed OF intake also results in renal hypsrtrophy and
the aim of this study was to quantitate the effect
of OP on urinary IGF—i. Following 2 baseline 24
hour urine collections on normal ret chow (days
—1, 0) male SD rats were fed iso—caloric diets
containing either 50% (NP, n6) or 6% protein (LP,
n6) for 14 days. Urine collections were repeated
on days 1,3,7,10 and 14. Urinary (and plasma)
IGF—i was quantitatsd by radioimmunoassay (Nichols
Institute). Rats fed NP diet wars heavier (325 vs
300g, PcO5) with higher crsatinine clearances
(2.0 vs 0.8 el/mm, P<.05) and dry kidney weights
(0.37 vs 0.27g. Pc.05) than LP rats. Urinary IGF—
1 excretion was significantly increased by NP diet
whereas LP had the opposite affect. (Sea Table)
Table: Urinary ICF—i (mU/day) in NP and LP rats.
Days: —i 0 1 3 7 10 14
NP: 0.26 0.24 0.76 1.53 1.05 1.03 1.58
LP: 0.20 0.24 0.08 0.06 0.03 0.03 0.03
Serum IGF—i tended to be higher in NP rats (5.0
.8 v. 3.6 .3 U/ml. n4) but the difference was
not statistically significant. Thus NP causes
rensl hypertrophy and increased urinary lOP—i
whereas LP suppresses urinary IGF—1 and renal
growth. These dsts are consistent with a role of
IGF—i in mediating renal hypartrophy.
HYDROGEN PEROXIDE (H,O2) IMPAIRS
GLOMERULAR AND TUBflLAR FUNCTION
THROUGH AN IRON (Fs)-DEPENDENT MECHANISM.
KA Nath, AJ Croatt'. Department of Medicine,
University of Minnesota, Minneapolis, MN.
Increased renal generation of H202 is viewed as a
pathway for renal injury in certain models. In injured
tissue, [H303] attains pM levels, and mM levels in the
vicinity of plagocytes. We studied the acute effects of
H2O on GFR, RPF, urine flow rates (V) and the
fractional excretion of sodium (FENa) in the intact
kidney. A solution of 50 mM H202 in 125 mM NaCl was
infused into the left renal artery at 0.5 mI/h achieving an
estimated concentration of 50 pM. The right kidney
exhibited no change in GFR, V or FENa. Since H202
releases iron from hemoglobin, which so turn promotes
hydroxyl formation, we examined whether the effects of
H503 are dependent on available Fe. Desfsrrioxamine
(lSFti) was infused into the left artery prior to, and
during the 1-1202 at a rate of 40 mg/b achieving an
estimated concentration of 0.1 mM. Results (mean SEM,
8p<0.05 vs basal period, fp-O.05 H202 + DFO vs H202.
fl (mi/cia) RPF (mi/mie) v (pt/mis) FEW (K)
BASAL (n=11) 5.21 ass 8.92+ 0.20 8±3 0-9± 5.1
5303 070 0.54° 2.12 0.17' 25 3' 5.1 se'
BASAL (n=8) 1.28 e.08 s.77 0.18 2 5.7 0.2
N 0 + ceo 1.04w e.04°t 2.88 0.1st 15 s°t 2.2 s.s'f
14d2 decreases GFR and RPF and elevates V and F5Na,
effects markedly attenuated by DFO. The increase in
vascular resistance induced by H2O2 (16.7 1.1 vs 34.3
3.3 mmHg.min/m15) was prevented by DFO (17.5 0.9 vs
19.4 0.6). Thus, acute elevation in [H7O21 in the intact,
blood-perfused kidney, even in the jAM range, impairs
glomerular filtration, vasoconstricts the kidney and
inhibits tubular reabsorption, effects that depend, at least
in part, on the availability of Fe.
DEFECTIVE GlCt'IENUIAR 31 LYSCPAF MFFAB)LI91 IN ThE NJIOIZSflE
PFNSE 13' RABBIT NEPIII%)1t5(IC NEPIIRITIN (WiN). tine Nos±a*,
Vittorio ?&r,i*, Gixmeppe P.envzzi* r4 tke'iela tccr.i*
(intr. by G.A. Andrea). tibrio Negri Inst., 2410) Bergam,
Italy.
The sschanisei of sesiocyte accsrulaticn in the autologxm
phase of 111W resmina unclear. LysoPA5', unlike PAP, has beat
recantly altars to be chesiotactic for been sutcytes, tftm
its acct.nilaticss sipht secant for sniocyte recniibeait.
investigated 315 lymoPAF iretobolims into 315 alkylg].ycerol and
311 aThyl—2-acyl—3t3'C, by plteçthlipase C (PLC) and
acyl&ansferase respectively, in isolated glceenili fran
catol (C) and WIN (14 days) rABbits. She ccnversicn of 35
lysoPAF into its setobolites was tire depasdant in both C and
WIN glceentli. In C glceeruli 3-I lysoPAF was largely and
rapidly degraded wt-iereaa in WIN glaseruli a sigiificait].y
lcwer 31 lysoPAF ccnversicn occun'ed reaching a steedy-etote
by 45 sin.
Tire (sin) al-I 1ysoPAF residue (çenlee)
C WIN
15 19.53+0.66 22.36÷1.64*
3) 15,99 0.44 33.76 O.33**
45 12.21 1.13 17.46 l.25**
63 10.44±0.33 16.41±0.3]?
03 7.64÷0.21 16.91÷0.99'
15) 4.91 0.79 16.72 1.75°
(Nean °pcO.05, **pco.tJl, p&0.COl vs ccntrol).
The defective degrsdatia-i of 3-I lysoPAF in WIN glnaanili
resulted in a significantly (p 0.01) reduced synthesis of 31
sllsylglyoerol.me reducticn in 314 allgrl—2-acyl_33C synthesis
was not significant. The results suBBest that acanilaticn of
lysoPAF in WIN is duo to a defect of PLC activity.
ENDOTNELIN-l RECEPTORS IN CULTURED RAT MESANCIAL
CELLS. Satoahi Ochi*, Yoshihiro Fujiwara°,
Toshiro Takema*, Sungtiyo Shin*, Megumu Fukunaga4,
Kenji Yokoyama*, Nsohiko Ueda*, Yoshimasa Orita*,
Takenobu Katnada°. Dept. of Med., Osaka Univ. Med.
Sch., Osaka, Japan (intr. by J.S.Nandler).
We previously reported the presence of endo-
Lhelin—1 (ET—l) receptors in isolated ret glomer-
uli (Y.Orita at al., J.Cardiovas,Phermacol., 13
(Suppl.5):159-16l,1909). In this study, we tasted
for ET-l receptors in cultured rat meaangial (N)
cells. I125IIKT-l boond to N celia in a time— and
temperature-dependent wanner. At 4°C, ('2511ET—l
binding reached an apparent equilibrium in 22h,
while the binding at 37°C was rapid and, within
Sh, reached a higher level than that of the
apparent equilibrium at 4°C. These findings
suggest the involvement of receptor-mediated
endocytosis. A competitive binding study at 4°C
for 22h showed the displacement of [125I1ET—l by
unlabelled KT—l, and Scatchard analyais suggested
two classes of binding sites (Kd2.4xlO0N, and
4.4x1O9N). Neither angiotensin II (lO6N),
erginine vasopreaain (106M), nicardipine (1o
N), nor diltiazest (105N) affected (l2SI)KT.l
binding. About 90% of initially bound (125I)ET—l
remained associated with N cells after 4h at 40C,
indicating resistance to dissociation. The bind-
ing of NT—l to these receptors may be coupled to
prostaglandin E2 (PGK2) production, because ET-l
caused a dose-dependent production of POE2 in N
cells, with a half maxisal effect at 4xlO'dON and
a threshold concentration to induce a significant
increase at 1D-°M. Therefore, M cells have
functional receptors specific for ET—l.
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EFFECTS OF EPINEPHRINE ON MADIN DARBY
CANINE KIDNEY CELLS.
M. Paulmichi, J. Pfeilschifter, F. Friedrich, H. Weiss,
E. Woell, R. Paulniichl and F. Lang (intr. by 0.
Giebisch)
Univ. of Innsbruck, Dept. of Physiology, Austria.
Epinephrine (epi) stimulates chloride secretion
across Madin Darby Canine Kidney (MDCK) cells in
part by hyperpolarization of the cell membrane. The
present study has been designed to elucidate
receptors and cellular mechanisms involved. Epi
stimulates formation of 1,4,5 Inositol triphosphate(1P3), of 1,3,4 1P3 and of 1,3,4,5 1P4, leads to a
marked transient increase followed by a modest
elevation of intracellular calcium activity (Cai),
activates calcium sensitive inwardly rectifying
potassium channels, and leads to a sustained hyper —
polarization. In the nominal absence of extracellular
calcium (0 Cae), the effects of epi on Cai, channel
activity and PD are transient. a —blocker phentol —
amine abolishes the hyperpolarizing effect of epi.
a2 — agonist B HT —920 leads to a sustained hyper —
polarization and a modest increase of Cai. At 0 Cae
B Hi' —920 hyperpolarizes transiently without increa —
sing Cai. Pretreatment of cells with phorbolester TPA
virtually abolishes the effect of epi on 1P3 and Cai
but not on PD. In cells pretreated with pertussis
toxin the effect of epi on 1P3 is rather increased, the
effect on Cai not appreciably altered, but the effect
on PD transient. In conclusion, the hyperpolarizin
effect of ei involves a — receptors, TPA sensitive anPT in sensitive formation of 1P3 and 1P4, increase of
Cai by recruitment of intracellular and extracellular
calcium, activation of calcium sensitive inwardly
rectifying potassium channels and a mechanism not
requiring increase of Cal.
PLATELET ACTIVATING FACTOR (PAF) ENHANCES
GLOMERULAR PERMEABILITY TO NEUTRAL DECTRANS IN
ISOLATED PERFUSED RAT KIDNEY (IPK) . Norberto
PeriCO*, ,7acek Dadan*, Cristina Battaglia*,
Andrea Remuzzi*, Giuseppe Remuzzi* (intr. by G.
A. Andres ) . Mario Negri Inst., 24100 Bergamo,
Italy
PAF is a mediator of glomerular immune injury
and can cause proteinuria. We have previously
shown that PAF directly increases glomerular
permeability to proteins independently of
platelet and inflammatory cells (Lab.Invest.
58:163,1988). Here we examined the effect of PAF
infusion on the glomerular permeability to a
graded size series of neutral dextrans in 19K
perfused in an open-circuit system at constant
pressure. lodinated dextrans of diffuse molecular
size were infused into the renl artery. Urine
and venous samples were collected at steady state
and fractional clearance (FC) was calculated
after chromatographic separation. Infusion of PAF
at the rate of l5Ong/min caused proteinuria
(basal 6.16 4.0; PAF:58.08 14.6Mg/mm,
9<0.001). Exposure of 19K to the PAF receptor
antagonist L-652,731 (2.8 MM f.c.) prevented
PAF-induced proteinuria (9.75 6.55 (ig/min) FC
of neutral doxtrans were as follows (mean sd,
*p(.0O5 vs prePAF):
CONTROL(n5) L-652,731 (n4)
rCA> ore-PAF oost-PAF ore-PAF Dost-PAF
30 .148±.033 .169±021 .144±020 .167±.002
40 .028±005 .028±004 .021±003 .025±.004
50 .0033±.0007.0064±,0018* .0035±.0002 .0045±0012
60 .0006±.0003.0035±.0012*.0009±.0001 .O011±.0005
These results suggest a direct effect of PAF on
glomerular capillary wall which implies a change
in the size selectivity to macromolecules.
THYROID HORMONE STIMULATES N&--DEPENDENT
UPTAKE OF PHOSPHATE (P1) BY OPOSSUM KIDNEY (OK)
CELLS IN VITRO. M.E. Rassier* and T.P. Dousa,
Nephrology Research Unit, Mayo Clinic, Rochester, MN.
Renal OK cells can regulate Na-P, cotransport in
response to fast-acting factors, e.g. PTH, and in response
to long-term adaptive stimuli, such as chronic P1
deprivation. However, the effect of long-term hormonal
adaptive stimuli have not yet been examined. We
investigated whether thyroid hormone(s) has an enhancing
effect on Na-P, cotransport in OK cells similar to that
observed in proximal tubular cells in vivo. A clone of OK
cells were incubated in serum-free media for 12 hours with
either 10-8 M 3,5,3'-triiodothyronine plus 1 0-8 M L-throxine
(T3 + T4) or with vehicle only. Incubation with T3 + T4
stimulated (÷ 36%) the Na-dependent uptake of 32P1, but
not that of 3H-L-alanine or [4CJ-a-methyl-D-glucopyranoside
(a-MG):
Uptake (nmole-mg protein .5min)
alanine
Control 5.7 0.2 11.6 0.6 0.6 0.07
T3 + T4 7.8 0.5 11.3 0.6 0.6± 0.05
Significantly different from controls (p<0.01; t.test)
Uptakes of P1, alanine or 5-MG in Na-free media were
not influenced by addition of T3 + 14. Inclusion of 100
8M cycloheximide into the medium completely prevented
the stimulatory action of T3 + T4 on Na-dependent uptake
of P,. These results indicate that thyroid hormone causes
a solute-specific stimulation of Na--dependent P, uptake
and that this effect depends on de novo protein synthesIs.
We suggest that the OK cell line can serve as a suitable
experimental model for study of induction of Na-P,
cotransport by hormones acting via a nuclear mechanism.
ENDOTHELIN AND HICOSANOID SYNTHESIS IN
CULTURED MESANGIAL. CELLS. Daniela Renzi*,
Carla Zoja*, Ariela Benigni*, Antonella
piccinelli*, Norberto Perico* and Giuseppe
Remuzzi* (intr. by 0. A. Andres ) . Mario
Negri Institute for Pharmacological
Research, 24100 Bergarno, Italy
We investigated the effect of
endothelin on the generation of
eicosanoids, which are known to regulate
basal and stimulated mesangial cell tone.
The results showed that endothelin is a
potent stimulus of prostaglandin E2
(PGE2), prostacyclin (PGI2), and
thromboxane A2 (TxA2) synthesis by bovine
mesangial cells. Percentage increases in
eicosanoid synthesis induced by endothelin
(10-10 to 10-6 M) were 50-275% for PGE2,
28-168% for PGI2 and 42-111% for TXA2
respectively. Endothelin-induced
eicosanoid synthesis in mesangial cells
was concentration- but not time-dependent.
Aspirin (500iiM) completely prevented
endothelin- induced eicosanoid synthesis.
The calcium entry blocker nitrendipine
10 - 8M) failed to inhibit
endothelin- induced eicosanoid synthesis.
These data suggest that endothelin-induced
changes in renal circulation and
gloinerular function in normal and disease
conditions may be modulated by the
concomitant stimulation of mesangial
eicosanoid synthesis.
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SOMATOSTATIN (ST) EFFECTS ON CULTURED RAT MESAN—
GIAL CELLS: INTERACTIONS WITH ANGIOTENSIN II(AII).
*0. Rodriguez—Puyol, *M.C. Gsrcla—Escribsno, *N
Consul, *1. Duque, *F,J. Lucio, * S. Laaas, *M
Rodriguez—Puyol. *M.L. Diez—MarquBs. (Int.
by C. Csramelo).
Dept. of Physiol. Univ. of Alcali de Nenares
and University Hospital. Madrid. Spain.
To test a possible effect of ST on GFR,
we analyzed the interactions between ST and All on
cultured ret sessngisl cells (MC) or isolated
rat loseruly (0). ST, at different concentration
(lO°—lOT9 M), did not sodify the planer cell
surface ares (PCSA) of MC or the gloserular cros
sectional area (GCSA) of G. However, when All
(iO M, 30 sin, roorstesperature) was added to ST
(1O_6 M, 10 sin) preincubated cells the reduction
in PCSA induced by All was cospletely abolished
(Values after 30 sin, in % of the basal values:
C: 101 4, ST: 96 3, All: 78 6, ST+AII:
102 -± 4). This effect wee dose dependent, the
lowest concentration of ST with a significant
inhibitory effect being 10_B M. On the other hand
when cells were incubated with All lOT6 M adding
ST 10T M after 30 sin, the reduction in PCSA.due
to All was cospletely reversed (Values st 60 sin,
in % of the basal values: C: 98±5, ST: 102±
6, All: 76±3, ST+AII: 99±4). This effect of ST was
also dose—dependent in the sisilar range of
concentrations as above. Moreover, the sane inhibi-
tory effects were observed in parallel experisents
perforsed in G. The two actions of ST, prevention
and reversion of All—induced PCSA reduction, were
blocked by pertussis toxin, suggesting a possible
dependence of these MC effects one 01—like protein.
These results suggest that ST could intersct with All
playing some role in the regulation of GFR.
ONE YEAR OF rHuEPO THERAPY PROLONGS RBC SURVIVAL,
INCREASES MARROW CELLULARITY, IRON UTILIZATION,
RETICULOCYTOSIS AND ECT AND MAT STABILIZE RBC
MENBRANE IN CHRONIC RENAL FAILURE (CRF) AND
UREMIA (U) PATIENTS. Schwartz AR, Kelch 8,
Terzian L, Prior J, Rim RR, Pequinot E, Kahn SB.
Eshnemsnn University, Dept of Ned, Phils., PA
rILuEPO was sdmin to 8 pts wiLh CRF and U for
1 yr. Creatinine Clearance (GFR) sv 13 (9—25) ml!
mm at 11cc 29% (26—30). Baseline NEC survival by
51 Cr T½ was highly correlated with GFR (r=. 66
pCOS (2)), av 21.6 days. Repeat 51 Cr T½ at 3 mo
with GFR 10 mi/mm and 11cc 40% was prolonged by 7
days to 28.6 days (pC.O05) and at 1 yr remsinedt
to 28 days (pC.OOl) with Hct 39% despite furthert
GFR to 'C 5 mi/mm and need for dialysis. S iron+
from 65 mg% to 50 (3 mo) and 40 (1 yr). S ferritin
4' from 245 mgE to 111 (3 mo) and 86 (1 yr) des-
pite iron supplement. Reticsl' from 1.6% to 7.4
(3 wIt) to 3.1 (3 mo) and 1.5 (1 yr). Bone marrow
cellularity I' from 26% to 47% (3 mo) and 44 (1 yr),
N:E ratio4' from 3.9:1 to 1.7:1 (3 mo) to 1.6:1
(1 yr). Marrow iron'i' from 4.1/6 to 2.4/6 (3 mo)
to 1.8/6 (1 yr). Doses were adjusted downward to
avoid polycythemia. No untoward effects were noted.
Summery: rHuEPO stimulates erythropoiesia in pts
with CRF snd U by sustaining bone marrow cellu-
larity, N:E ratio for 1 yr. Narrow iron stores
progressively 4' as did S iron and S ferritin for
1 yr. Absolute retics remained t at 1 yr. ERG 51
Cr T½ was highly correlated with GFR at baseline,
however NEC survival'?' at 3 iso (pCOO5) and re-
mained t at 1 yr to sustain the }lct (pCOO1).
Despite progression of CRF and U, rNugPO produced
NEC with longer survival than expected, suggesting
that NEC membranes may heve been stabilized by
rHuEPO.
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EFFECTS OF VASOACTIVE AGENTS ON UPTAKE OF IgG-COM-
PLEXES BY CULTURED MESANGIAL CELLS (MC). P. C.
Singhal, A. Santiago*, R.M. Hays and D. ScET61F
dorff. Long Island Jewish Med. Ctr. & Albert
Einstein Coll. of Medicine, New York, N.Y.
Uptake of macromolecules by MC may be important
in glomerular injury. We have previously reported
that uptake of IgG—gold complexes by MC was en-
hanced by All (K.I. 35, 320, 1989). We now exam-
ined the effects of atrial natriuretic peptide
(ANP) and dopamine (DA) and their respective
second messengers cGMP and cAMP on basal and All
stimulated uptake of IgG—gold complexes by MC.
Rat MC (3rd passage) were pretreated with either
vehicle alone (Control), ANP (mM) or DA (luM) in
the presence or absence of All (0.5uM) for 10 mm.
and then incubated for 30 mm. with [12513 IgG
coated particles, for determination of uptake by
MC. Results expressed as CPM/Culture Well (mean-'-
SE) are
n Control(C) All DA AII+DA
6 38o5+gg 5161+307 3131+250**
Contrl(C) AlT AITh AIITANP
5 3181±62 5282+340@ 2075+159* 349±T53**
*P<0.01_vs C; **P<0.OOlvs All; @ P<.01—vs C
All increased IgG—gold uptake, while both DA and
ANP decreased basal and All—stimulated uptake.
AMP increased mesangial cGMP (500%, P<0.05) and
DA, cAMP (100%, P<0.0l) content. DBcGMP (0.OSnt'l)
reduced IgG—gold uptake under basal as well as All
stimulated states (P<0.001). Similarly, DBcAMP
(0.5mM) decreased uptake of IgG—gold under basal
(P<0.001) as well as All—stimulated states
(P<0.01). Thus vasoactive agents, independent of
hemodynamic effects, can directly influence the
handling of macromolecules by MC.
THE PLATELET-ACTIVATING-FACTOR (PAF) RECEPTOR
ANTAGONIST WEB 2170 IMPROVES GLOMERULAR HEMO-
DYNAMICS AND MORPHOLOGY IN A PROLIFERATIVE MODEL
OF IMMUNE MEDIATED MESANGIAL CELL INJURY (MCI).
Rolf A.R.Stahl, F.Thaiss, S.Kshf, M.Brecht,
W.Schoeppe, U. Hellschen*
Departments of Medicine snd Pathology,Universities of Frankfurt and Gbttingen5, F.R.G.
The i.v.administration of a rabbit-snti-rat-anti-
thymocyte serum (ATS) induces in rats a selective
immune mediated mesangial cell (NC) injury whichis characterized by NC proliferation. To evaluate
s possible role of PAP on this proliferative
disease, rats were treated with the PAF receptor
antagonist WEB 2170 (15 eg/kd/dsy) prior to or
starting at day 4 after ATS. At day 7 after anti-
body GFR (ul/min/100 grbw), renal morphology and
glomerular prostsnoid formation were evaluated.
ATS (nmi9) significantly (p< 0.01) reduced GFR
(692 51) compared to control animals (n8)
(1120 192). Pretreetment with WEB 2170 (n9)
prevented the decrease of GFR (936 82). WhenWEB 2170 was started at day 4 after ATS (oslO)
the already reduced GFR (410 4 improved to 1070
100. Both treatment protocols significantly
ameliorated the infiltration of PMNs in the
glomerulus and the mesangial hypercellulsrity in
nephritic rats when evaluated by light and
electron microscopy. Treatment of the nephritic
rats with WEB 2170 did not affect glomerular
proatanoid formation (ATS: TxB2 402 67; PGE2:
409 + 47; ATS + WEB 2170: TxB2 572 + 94; PGE2 352
+ 5 pg/mg/mm). The data demonstrate that pre-
entive end interventional treatment of rats with
the PAP receptor antagonist WEB 2170 improves GFR
and MC proliferation in MCI.
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flTRPVOUS VEPSUS SUECUFANFXDUS APFLICTION OF
ERyrilrc)poIErIN IN PAII'S a R!YI' AND C7'PD
F. Stockenhuber, U. Loibi , C
..7ahn ,W.Manker,F .Meissl,
W.Druml,P.Balcke (Intr. by W.E.Mitch)
1.Med.Clinic,Univ.of Vienna,3.Mad.Clinic,WSP
The airs of our study was to clarify whether the
application of EPO stutanecusly (s.c.) is supe-
rior to the intravenous route (i .v.) and whether
the kinetics and the dose response curve of pati-
ents on CAPD is deviating from that of patients
on BIYr. Therefore we studied EPO kinetics in 6 p—
atients on CPPD and in 7 patients on RDT adminis-
tring 75 U EPO/kg at first i.v. and after 3 days
s.c. • EPO serum levels were determined by a RIA.
As shown in the table i.v. application (ap.) led
to extreme high peak EPO serum levels (P.L.) fol-
lowed by a rapid decrease whereas only a rioderate
increase of P.L. could be observed after s.c. ap.
no matter whether the patients were on CAPD or
RDT.
prior to P.L. 24h after P.L. 24h after
LV. i.v. 1.V. S.C. S.C. ap.
Piyr 25+7 1750+796 103+88 157÷108 98÷42 nV/mi
CPPD 31+20 1221+372 117+52 153±59 86+41 rrrj/mi
Further we studied dose response curves of 6 pat-
ients on C7'PD getting 50 U EPO/kg 3x/week s.c., 8
patients on IE)T getting an equal dose i.v. and 8
patients on 1)T getting it s.c.. Mean haesiiobin
values of 8.3+0.95 (cPD), 8.1+0.9 (T,i.v.) and
7.5+0.8 g/dl (JOT s.c.) prior to EPO adininistrat-
ion increased In 3 months to 11.2±1.5 (CAPO),
10.8±1.5 (RIYr,i.v.) and 10.9+1.6 g/dJ. (RIYr,s.c),
respectively. There was no significant difference
in the dose response curves at any tine. Therefo-
re we believe that both kinds of aplicaUon show
equal efficacy although EE serum level kinetics
are quite different.
WCALIZATIQ' OF DOP?,J1INE (BA,) RECEPWRS MW3
THE MICRODISSECTEI) EAT r1kpHRa. Fumi Takemoto*
and Adrian I. Katz, Univ. of Chicago, Dept. of
Medicine, Chicago, Illinois.
Dopamine exerts numerous actions on the kidney,
but the precise location of its receptor subtypes( and DA2) along the nephron is unknown. Using
a microassay we determined 5te specific binding of
radioiodinated Sch 23390 ( I—Sch 23982; 5nM), a
highly specific and selective DA antagonist, to
microdissected glometu]i and tubule segments.
Specific binding of 2 I—Sch 23982 in PCT was
time— and concentration dependent, linearly
related to tubule length, saturable, and
reversible. Binding specificity was verified in
competition studies with excess unlabeled Sch
23390 and probes for DA (domperidone), serotonin
(ketanserin), and cr(phentolamine) and
6(propranolol) adrenergic receptors. 5251—Sch
23982 binding was inhibited in dose—dependent
manner by Sch 23390 (with 5pM = nonspecific
binding). Mapping of DA1 binding sites along the
nephron revealed their presence in each of the
segments examined, albeit in markedly different
concntrations. Highest specific binding (all in
10_i mols.nim'+SE) was measured in PCT (101.3±4.3)
followed by the PST (45.7±2.6). Binding was less
in the distal nephron (DCT, 30.3±2.8; CCI',
39.8±2.3; MCT, 36.8±4.0), and least in the
medullary (17.1±1.3) and cortical (18.7±1.7) thick
ascending limbs. Modest biring was also me9ured
in glomeruli (8.6±1.4 x 10 mols.glomerulus ).
The results demonstrate specific DA5 binding
sites in all nephron segments with highest
concentration in the proximal tubule, where both
DA synthesis and physiologic effects have been
reported. Their role in more distal regions of the
nephron remains to be determined.
ENDOTHELIUM-DERIVED RELAXING FACTOR (EDRF)
MODULATES RENAL HEMODYNAMIC RESPONSES IN VIVO.
JP Tolina, RMJ Palmer*, S Moncada* and L Raij. University of
Minnesota and VAMC, Minneapolis, MN.
EDRF has recently been identified as nitric oxide (NO).
originating from metabolism of 1-arginine. In vitro,
endothelium-dependentvasodilators such as acetyicholine (ACM) induce
releaseof NO from endothelial cells and stimulate soluble guanylate
cyclase, increasing cGMP levels in vascular smooth muscle. The
importance ofEDRF/NO in vivo remains uncertain. We studied the
relationship between the systemic and renal hemodynamic responses to
endothelium.dependent (ACH) or independent (pmstacyclin) vasodilators,
and the rate of urinary cGMP excretion, in the anesthetized rat in vivo.
We also investigated the in vivo effects of the EDRF/NO synthesis
inhibitor, L-NG-monomethylarginine (L-NMMA). ACH infusion (10
pg/kg/min iv) resulted in significant hypotension (baseline vs ACH,
127±4 vs 99±5 mmHg, P < 0.01), maintenance of GFR (1.26±.08 vs
1.33±.03 mi/mm, P NS) and increased renal plasma flow (RPF;
3.90±.28 vs 5.66±.38 mi/mm, P < 0.05), indicating a significant
decrease in renal vascular resistance (RVR). Urinary cGMP excretion
rate increased significantly during ACM (baseline vs ACH, 13.28±.80
VS 38.02±4.19 pmol/ml GFR, P < 0.05), but not when similar
hypotension was induced with prostacyclin (16.09±2.77 vs 21.87±1.72
pmol/ml GFR, NS). Urinary cGMP excretion was significantly
correlated with the fall in systemic blood pressure induced by ACM (R'
0.482, P < 0.05). Plasma levels of atoal natriuretic peptide were
unchanged by ACH infusion. Pretreatment with L-NIsIMA prevented the
ACM-induced changes in urinary cOMP excretion, MAP and renal
hemodynamics. Infusion of L.NMMA (15 mg/kg iv) alone significantly
increased MAP (baseline vs L-NMMA, 113±4 vs 126±2 mmHg, P <
0.05) while GFR and RPF were unchanged, indicating an increase in
RVR. This hypertensive response was reversed by infusion of the NO
precursor, L-arginine (300 mg/kg iv). We conclude that (1) EDRF/NO
mediates the hemodynamic effects of ACH in vivo; (2) urinary excretion
of cGMP is a biologic marker of EDRF/NO activity; and (3) EDRF/NO
plays a role in modulation of systemic blood pressure and renal
hemodynamics
EFFECTS OF ENDOTHELIN (ET) ON VASOFRESSION—
DEPENDENT cAMP ACCUMULATION IN MEDULLARY NEPHRON
SEGMENTS OF THE RAT. Kimio Tomita, Hiroahi
Nonoguchi*, Fumiaki Marurno. 2nd Dept. of mt.
Med., Tokyo Medical & Dental Univ., Tokyo, JAPAN.
Recent reports showed that ET increased the
urinary flow rate in the anesthetized rat, even
though GFR and renal plasma flow significantly
decreased.
We investigated the tubular action of ET in
rat medullary nephron segments. The effects of
ET on arginine vasopressin (AVP)_dependent cAMP
accumulation were studied using radioimmunoassay
kite (New Engl. Nuclear). Medullary thick
ascending limb of Henle's loop (mTAL), inner
strip' of. outer medullary collecting duct (OMCD),
and the inner medullary collecting duct (IMCD)
were microdissected. ET dose—dependently







Similar inhibition was also observed in
IMCD. This effect was independent of the
presence or absence of phosphodiesterase
inhibitor, 3—isobutyl—1—methylxanthine, or Ca
channel blocker, nicardipine. On the other hand,
El had no inhibitory effect in mTAL.
We conclude that ET inhibits AVP—dependent
cAMP accumulation in OMCD and IMCD probably by
inhibiting adenylate cyclase activity. This
effect possibly has roles to maintain urine
volume to counteract the decrease in GFR caused
by ET itself.
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GENE EXPRESSION AND SYNTHESIS OF
ENDOTHELIN IN RENAL TUBULAR
EPITHELIAL CELLS IN CULTURE. S. Uchida",
M. Naruse*, E. Ogata*, M. Yanagisawa*, T.
Masalci5, and K. Kurokawa. lVth and 1st Depts mt
Med, Univ Tokyo, Tokyo, and Dept Pharmacol, Univ
Tstikuba, Ibaragi.Endothelin, a novel vasoactive peptide
produced in endothelial cells, may regulate renal
hemodynamics as well as tubular function. We
investigated a possible synthesis of endothelin in
renal tubular epithelial cell lines such as LLC-PICi
and MDCK. Cells were grown to confluence in
DMEM supplemented with 10% fetal calf serum.
Total RNAs were extracted by guanidinium/cesium
chloride centrifiagation method, and were subjected
for poly (A) selection. An 1.8 kb porcine prepro-
endothelin cDNA (ppET4.1) was used for Northern
blotting analysis following nick translation. Single
c2.3 kb mRNA was expressed in both cultured cell
lines, although the expression in MDCK was much
greater than LLC-PKi. Conditioned media
incubated for 24 hours without serum were tested
for immunoreactive endothelin-1 by use of
sandwich-type enzyme immunoassay. The media
from confluent MDCX cells but not from LLC-PKi
revealed significant amounts of endothelin. In
addition, both mRNA level and immunoreactive
eadothelin released in the medium appeared to be
stimulated by 300pM TGF-p. These data show that
endothelin is synthesized not only in endothelium
but in renal tubular epithelial cells and that
endothelin produced in renal tubules may function
as a local hormone in the kidney.
PABATHYROID HORMONE (pm) AND VASOPRESSIN (AVP)
RESISTANCE IN AUTOSOMAL DOMINANT POLYCYSTIC
KIDNEY ISEASE (ADPKD EPITHELIAL CELLS. V. Van
Putten, J. Przekwas, P. Gabow, R.W. Schrier and
Y. Granot. Dept. Med., Univ. Colorado Sch. Med.,
Denver, CO
The observation that early stage ADPKD
patients have a urinary concentrating defect
without a fall in GTE suggests a biochemical
basis for this defect. Therefore, hormone depen-
dent cAMP formation was measured in human normal
cortical (HNC) and ADPKD cells. As expected, HNC
cells responded to PTH, however, ADPKD cells did
not respond to either AVP or PTH. POE1, POE2 and
isoproterenol stimulation was intact in ADPKD
cells. Both responded well to forakolin (FSK).
HNC cells ADPKD cells
cAMP fmol/pg protein
Basal 20± 4 27± 14
AVP(1O6N) 47± 9 43± 18
PTH(6U/ml) 468±228 *28± 8
POE1 (31O M) 660 129 567 89
POE2 (31O N) 632 101 509 111
Angiotensin II (10-6 M) 97 45 26 10
Iaoproterenol (io N) 361 27 500 46
Calcitonin (s'io N) 152 91 80 23
Secretin (10-6 M) 14 3 29 13
FSK (io N) 319 83 270 67
meen±SE, *pCOS vs HNC
These results were confirmed by measurement of
adenylate cyclase (AC) activity in ADPKD mem-
branes (1.25±0.12, baal; 1.25±0.07, AVP; 1.54±
9.46, Pm; 6.30±0.68 , FSK; fmolfminfpg prot,
pCOS vs basal). These dsta suggest the AVP and!
or PTH dependent cAMP generating system in ADPKD
cells is impaired and the lesions are located
prior to the catelytic subunit of the AC system.
INSULIN AND INSULIN-LIKE GROWTH FACI'OR 1
(IGF1) EFFECFS ON GROWTH OF A MURINE
PROXIMAL TUBULAR CELL LINE.
MS. Watanahe*, T.P. Haverty, F.N. Ziyadeh & lii.
Blazer-Yost5, Renal Electrolytc Section, Univ. of Pa.
Sch. Mcd., & Phila. V.A. Med. Cntt, Phila., PA.
MCI' is a murine renal proximal tubular epitheial
ccli line that we have used to investigate the
mechanisms of interstitial nephritis and diabetic
nephropathy. This cell line can be maintained in serum-
free media containing 5 ug/ml transferrin, 9.0 x RPM
insulin and 5 x 104M hydrocortisone. The present
study was designed to examine the role of insulin as a
growth-supporting factor. Separate insulin and IGF1
receptors co-exist in many tissues including renal
epithelia. Because of a high degree of structural
homology, however, substantial cross-over binding
occurs. Using a standard equilibrium binding approach,
we identified separate insulin and IGF1 receptors in
MCI'. In hoth cases, half-maximal binding of the
peptide to its own receptor occurred at concentrations of
1-10 nM; crossover binding to the alternate receptor
also occurred but only with a 10 to 100 fold lower
affinity. Cell growth, as measured by 'H-thymidine
incorporation, was correlated with peptide binding to the
IOF1 receptor' conversely, peptide binding to the insulin
receptor did not increase 'H-thymidine incorporation.
Therefore, the relatively high insulin concentrations in
hormonally defined media probably stimulate growth of
MCI' by cross-over binding to the IGF1 receptor. We
conclude that IGF1 may be an important growth factor
in the M model used to study the pathogenesis of
interstitial renal disease.
DEMONSTRATION OF Al ADENOSINE RECEPTORS
ON RAT MEDULLARY THICK ASCENDING LIMB
TUBULES BYRADIOLIGAND BINDING. R.G. Weber5,
M.L. Brinea*, S.C. Hebert and J.N. Forrest Jr. Dept. of
Internal Medicine, Section of Nephrology, Yale University
School of Medicine, New Haven, CT and Brigham and
Women's Hospital, Boston, MA
We have previously shown that in the shark rectal gland
endogenous adenosine modulates chloride transport through
an At (inhibitory) receptor. It is uncertaln whether the
analogous mammalian thick ascending limb (mTAL) in the
inner stripe (IS), which is sensitive to work related injury, is
also regulated by A1 receptors. Autoradiographic data
suggest that these receptors are present on tubular structures
in the IS of rat kidney. However, these have not yet been
localized unequivocally to mTAL nor have they been
rigorously characterized. To accomplish this, we studied
binding of the well-characterized Ai receptor antagonist
[3H]8-Cyclopentyl-1,3-dipropylxanthine ([3H]DPCPX) to
both crude IS and papillary membranes, as well as to a
mTAL tubule fraction (95% pure, as determined by anti-
Tamm Horsfall antibody binding) prepared from the
Sprague-Dawley rat Radioligand binding was saturable and
reversible with a 1D of 0.25 nM. Competition by adenosine
analogues produced a profile consistent with an Aj receptor,
with marked stereospecificity of N6 -
phenylisopropyladenosine (PIA) and a higher affinity of R-
PIA as compared to 5'-N-ethylcarboxamidoadenosine
(NECA). Binding capacity (Bnn) was approximately 2
fmol/mg protein in crude IS membranes and was greater (5
fmol/mg protein) in purified mTAL tubules. A higher density
was found in the papilia (100 fmol/mg protein). These
results demonstrate that rat mTAL tubules possess an
appreciable density of Al adenosine receptors that may
provide important autacoid regulation of the work of ion
transport.
EFFECT OF ADENOSINE1 RECEPTOR BLOCKADE ON MACULA
DENSA MEDIATED RENIN RELEASE FROM THE ISOLATED
PERFUSED JUXTAGLOMERULAR APPARATUS (JGA). Jl
WeihDrecht, John N. Lorenz', Jurgen Schnermann, and
Josie P. Briggs. Univ. of Michigan, Depts. of Physiol. & nt.
Med., Ann Arbor,. Michigan.
An increased NaCI concentration at the macula densa (MD)
is known to result in decreased renin release. It has been
proposed that this juxtaglomerular response is mediated
by a paracrine actn of adenosine acting as an inhibitory
transmitter. In single Isolated rabbit JGA5 with MD
perfused, bath addition of the adenosinel (Al) receptor
agonist CHA (1O-7M) or adenosine (1O-6M, In the presence
of 10-eM pentostatin) was found to inhibit renin secretory
rate (RSR). The inhibitory effect of both agents was blocked
by the Al antagonist 8-cyclopentyl-l ,3-dipropylxanthine
(CPX). The effect of CPX on Inhibition of JGA renin release
produced by an increased MD NaCI concentration is
compared with vehicle controls in the graph:
LUMEN low N.Cl lgh Usd1 low Usd1 I
BATh CPX 16TI1i_
$0 SO 50 120(mInj
The response to high NaCI was blunled comparably at 1 0-7M
and 105M CPX; pooled CPX results are plotted.
It is concluded that high NaCI at the MD influenced Al-
receptor activation. The findings support participation of
adenosine in MD controlled renin release.
RECOMBINANT ERYTMROPOIETIN (EPO) TREATMENT IS
ACCOMPANIED BY A REDUCTION ON PROTEIN C and S
LEVELS.3D Williams*, IC Macdougall*, ME Davies*
RD Hutton*+, GA Coles*, (Intr. RB Sterzel)
Institute of Nephrology & obpt of Naematology,
Royal Infirmary, Cardiff, Wales, UK.
The treatment of anaemia by recombinant SF0
has been accompanied on occasions by thrombotic
complications. Blood viscosity increases
proportionately with the rise of Nb but not to a
greater extent than that seen in normal
individuals. We have therefore performed a range
of coagulation studies in haemodialysis patients
treated with EPO.
Patients (6 males and 4 females) were treated
with EPO 240 U/kglwk IV. All tests were performed
pretreatment, and after 4,8,12, and 16 wks of
treatment and comprised— prothrombin time
activated partial thromboplastin time, prothrom—
bin consumption index, platelet aggregability
(ADP), factor VII, factor VIII, antithrombin III,
fibrinogen, tissue plasminogen activator (TPA),
protein C, and protein S levels. Significant




86.0 90.5 75.5 66.4
PrOt.5 124.1
(%)
105.4 95.3 85.3 68.3
TPA 6.2
iu/ml
6.0 5.5 7.9 8.2
±1.8
Preliminary data suggest that EPO treatment
may cause a reduction in protein C and S levels
which could predispose to thrombotic effects.
There is in addition a smaller but still
significant rise in TPA which might partly
counter this effect.
THE EFFECTS OF ADENOSINE ON RENAL EXCRETORY
FUNCTION Yoram jj_, Tylbert Schabel ,* and
Rex L. Jamison. University of Rochester School
of Medicine and Dentistry, Rochester, N.Y.
We have previously shown that intrarenal adeno-
sine in the rat increases H20 (V) and Na excretion
(VNa) without affecting clearances of inulin or
PAH (Cm, CPAH). To investigate the mechanism of
these effects: (1) adenosine was administered
intrarenally with and without theophylline [non-
selective adenosine receptor antagonist]; (2) N6-
cyclohexyladenosmne (CHA), 5'-N-(ethyl)carboxamido
adenosine (NECA) and 2-5-dideoxyadenosine (DDA)
[pj, A2 and P-site selective adenosine receptor
agonists, respectively] were infused intrarenally
at maximal doses that did not decrease blood
pressure. Results are expressed as percent change
from control . V VNa Cm CPAH
VehIcle —5% 25% 2% _12%*
Theoph(1.1 umol/min/kg) -6% 1% -7% _16%*
Adenosine (56 nmol/mmn) 361%* 332%* -17% -10%
Adenosine+Theoph 175%* 116%* 5% 4%
CHA Al (200 pmol/min) 175%* 102%* -10% _19%*
NECA A2 C 20 pmol/mln) 17% 28% -5% -19%'
DDA P-site (100 nmol/min) 65%* 662%* -10% -12%
*p<0O5 compared to control. The data demonstrate
that the diuretic and natriuretic effects of
adenosine are (a) not significantly inhibited by
theophylline, (b) reproduced by stimulation of the
Al and P-site but not of the A2 receptors, and Cc)
cannot be accounted for by changes in glomerular
filtration rate or renal plasma flow. We conclude
that stimulation of extracellular and intracellu-
lar adenosine receptors, which mediate inhibition
of adenylate cyclase, Impairs renal tubular absor-
ption of water and sodium.
INSULIN RESISTANCE IN HYPERTENSIVE PRIMATES. S.
T. Angelakos,* Nancy Kraft Schreyer,* Sonia
Nullnan,* Harvey Kushner,* Bonita Falkner.
Hahnemann University, Philadelphia, PA.
Insulin resistance has been demonstrated in
certain groups of hypertensive patients as well
as in rat animal models. The relationship
between insulin resistance as measured by the
fasting insulin/glucose (hG) ratio was examined
in primates (C. Aethiops) with inherited hyper-
tension. First generation (Fl) colony born off-
spring from a colony of selectively bred animals
for hypertension were used. Regression analysis
of blood pressure (BP) with age of 335 Fl off-
spring over a six year period showed a consistent
elevation of BP in offspring from hypertensive
(HH) or mixed (NC) parentage compared to off-
spring from controls (CC). The slopes of the
regression of B? with age for the CC group (2.18)
was significantly different from that of the NC
(3.90) and HN (4.81) groups. Determinations of
fasting plasma values were made in 273 Fl animals
including glucose, insulin and lipids. For most
parameters measured (including cholesterol HDL
and TG5) there were no significant differences
among the three groups. However, phenotypically
hypertensive (PH) animals from NH or NC parentage
had a wider distribution of hG ratios that CC
animals. Notably 29% of PH animals exhibited
high I/C ratios (>0.55). No CC animals had hG
ratios above 0.55. Three subgroups were thus
identified: High I/C high B?, Normal I/G high
B?, Normal I/C normal BP. Subgroups of animals
from this primate model can be used with advan-
tage to study the relationship between hyperten-
sion and insulin resistance in connection with









DIETARY FATTY ACID (PA) MODULATES GLOMERULAR
RECEPTOR CHARACTERISTICS OF VASOACTIVE AGENTS IN A
LIGAND-SPECIFIC MANNER. M. Awazu. A. Yared, LL. Swifte and
I. Ichikawa. Vanderbilt University School of Medicine, Nashville, TN.
Modification of dietary FA has been shown to affect the incidence or
severity of hypertension, coronasy heart disease, atherosclerosis and several
forms of glomerular injury. We studied whether these effects involve
changes in receptors for vasoactive agents. The characteristics of atrial
natriusetic peptide (AN?) receptor and Cd sdrenoceptors were examined in
glomeruli isolated from 46 rats fed diets containing 5%Cd, 5%s13, 20%u6,
20%w3 polyunsaturated FA or 20% saturated FA (SFA) for >4 wks,
Although these diets were given ad libitum. caloric intake and body
weight gain were similar among the five groups. The FA composition of
phospholipids in glomeruli isolated from these rats revealed a significantly
higher 20:4 Cd (srschidonic acid) and lower 20:5 Cd (eicosapentaenoic
acid) and 22:6 ml (docosahexaenoic acid) in 5%o)6, 20%Cd and 20%SFA
than 5%cal or 20%m3 group. Radioligand binding assays revealed
[Mean±SE; Ro: receptor density, fmol/mg prot; KD: nM]:
5Cd %iA 20% 2Q'cis 20%SFA
Ro 315 279 107 199 94
KG .45 .36 .29 .55 .22
Ro 76 105 195 120 223
K0 .12 .09 .28 .16 .18
When data were pooled for the amount of FA intake, rats fed 20% FA
as compared to rats fed 5% FA, were found to have s density of AN?
receptor significantly (P<0.05) lower, on average, by 2.2 fold, whereas
receptor density for al was significantly (F.zO.05) elevated in 20% PA fed
rats over values of 5% FA rats, on average, by 2.0 fold. Within the
20% FA fed groups, oil rats had higher Ro for ANP (P<0.05) and lower
Ro for al (P.cO.05) than Cd rats. These ligand-specific modulations by
the quantity and quality of dietary FA intake of glomerular receptors for
vasoactive agents may underlie the wide spectrum of dietary lipid's
influences on gloinerular injury as well as cardiovascular diseases.
HUMAN CHROMOGRANIN A (CgA): SYNTHETIC PEPTIDE
REAGENTS, PREPARATIVE ELECTROPHORESIS AND MICRO-
SEQUENCING DEMONSTRATE MULTIPLE POST-TRANSLATIONAL
MODIFICATIONS. LA. Barbosa,* B.M. Gill,* R.,J.
Hsiao,* S. Garrod,* and D.T. O'Connor. VA Med.
Cen. and Univ. of California, San Diego, CA.
The primary structure of CgA, a 48KD protein
in catecholamine storage vesicles (CSV), contains
8 dibasic sites and 2 cys residues (cys 17 and 38).
We developed antisera against synthetic N—
LPVNSPMNKGDTEVMKY) and C—termini (YELEKVAHQLEELG)
of CgA, to immunoblot SOS-PAGE-Separated CSV solu-
ble core proteins from pheochromocytoma and normal
adrenal medulla. Imvnunoblots suggested bidirec-
tional processing/cleavage of CgA in pheo CSV,
largely to C-terminal fragments, in a pattern
similar to normal adrenal CSV. Antisera did not
recognize DBH, chromogranin B, or a human CgA
core proteoglycan. Preparative pheo CSV SOS—PAGE
yielded an Mr 7OKD CgA with N-terminal sequence
LDVNSPMNKGDTEV, and a Mr 5OKD CgA cleavage product
with N—terminal sequence EDSKEAEKSGEATD, thus
cleaved at the first dibasic site in human CgA.
Immunoblots of pheo CSV with and without —SM rea-
gents (e.g., OTT) suggested —S—S linked diners of
CgA in pheo CSV, which were not abolished by
ascorbate addition. After iodination and auto—
radiography of pure human CgA, multimers up to
5-mer were noted on SDS-PAGE. We conclude: 1)
Human pheo CSV CgA proteolytic processing is
qualitatively similar to that in normal adrenals,
and includes at least one dibasic site cleavage.
2) Human pheo CSV CgA exists in part as a —S—S
linked dimer.
FAILURE OF GLOMERULAR BLOOD PRESSURE (P )
AUTOREGULATION DURING EVOLUTION OF
SEVERE HYPERTENSION IN ThE SPONTANEOUSLY
HYPERTENSIVE RAT (SHR). C Baylls, Dept. of PhysioL,
West Virginia Univ., Morgantown, WV 26506.
Several groups have reported that despite systemic hyperten-
sion, P0 is normal in the adult SHR due to high preglomerular
resistailce (R5); however, only one time point in the evolution of
the hypertension has previously been studied. We measured
single nephron GFR (SNGFR), glomerular plasma flow
systemic oncosic pressure (ir ), and calculated the glomerular
ultrafiltration coefficient (K, Ra and efferent arteriolar resist-
ance (Re) in 20 week old, moderately hypertensive (mean BP —
136±4 mmHg; Group I; n7) and 45 week old, severely hyper-
tensive (160±2 mmHg; Group Il; n=8), euvolemic female SHRs.
Data; mean SE; qS p <0.05, I vs II.
1'gc a SNGFR °a Kf Ra Re
-fltmHg- -nI/mm- nlls• dynes's'
(mmFlg) cm
I 55 18 26 69 0.035 4.8 2.9
0.003 ±0.3II 62' 21 23 102 O.0l7' 4.1 2.4
0.001
SNGFR is maintained in Group II vs I despite a marked decline
in K This is due to failure of Ra and Re to participate in the
general increase in vascular resistance (which causes the increas-
ingly severe hypertension), thus °a and Increase in Group II
vs I. Despite high P c in Group II, there as no heterogeneity of
SNGFR and no protinuria (U001V=3±lmgt24h). Therefore,
adequate glomerular filtration fit the SHR is assured by an in-
creased 1' which at least up to45 weeks of age has no adverse
functionaTeffects on the glomerulus. Capillary pressure in the
SHR varies according to the bed and the stage of hypertension; in
the kidney maintenance of adequate function apparently super-
cedes maintenance of glomerular capillary blood pressure.
THE EFFECTS OF A NEW ANGIOTENSIN CONVERTING ENZYME
INHIBITOR (ACEI) ON RENAL FUNCTION IN THE RAT.5.J.,.L.ji4, F.B. Gabbal*, J.A. Keiser*, and R.C. Blantz.
VANC, UCSD, La Jolla, CA, and Parke Davis, Ann
Arbor, MI.
Quinapril HC1 (Q) Is a new, orally active ACEI.
Clearance and micropuncture studies were performed
to evaluate renal function In Na+-depleted control
(C) and Q-treated (2 mg/kg) rats, and rats treated
with the ACEI, enalapril (E) (5 mg/kg). Mean
arterial pressure (MAP), glomerular filtration
rate (GFR), single nephron filtration rate (SNGFR)
single nephron plasma flow (SNPF), glomerular
hydrostatic pressure gradient (P), afferent (AR)
and efferent arteriolar resistance (ER), and
glomerular ultrafiltration coefficient (LpA) were
measured in each group (n8). Mean SE are shown.
MAP GFR SNGFR SNPF tsP AR ER LpA
mmHg mi/mm ni/mm imnHg X10-9 ni/sf
dyn.s.cm-5 imnUg
C 115 0,8 27 130 37 22 14 0.036
±4 ±.1 ±2 ±9 ±2 ±3 ±2 ±.006
Q 85* 0.7 31 126 34 11* 12 0.051
±6 ±.1 ±2 ±7 ±1 ±2 ±2 ±.014
E 84* 0.7 35 163 32 11* 10 0.067
±5 ±1 ±3 ±12 ±1 ±2 ±3 ±.012
* p < 0.05 vs C by Tukey analysis.
Both Q and E caused a significant decrease in MAP.
No other parameters changed significantly in Q
rats when compared to C rats, except for an auto-
regulatory response of AR to decreased MAP. An
interesting finding was the lack of significant
effect on ER. Q and E had similar renal effects.
In conclusion: Q exerts no direct observable
effects on AR or ER in spite of significant
antihypertensive effects.
ABNORMAL RENIN SECRETORY RESPONSE TO HIGH SODIUM
DIET IN STROKE—PRONE SPONTANEOUSLY HYPERTENSIVE
RATS (SHRsp). Maria Jose F. Camargo Wallace G.
Campbell, Jr. , Massimo Volpe, * John H. Laragh.
Cardiovascular Center, Cornell Univ. Med. Coll.,
New York, NY.
High sodium diet increases the occurrence of
stroke in SHR8p rats. We have shown that plasma
renin was not suppressed by a high sodium diet,
and in fact rose after 8 and 12 weeks. The aim of
this study is to assess the temporal changes in
renin secretion in SHRsp during the first 4 weeks
on high sodium diet to determine if these rats
are always unable to suppress renin under these
conditions. Six—week—old SHRsp were fed a 4%
NaCl chow. At 0, 1, 2 and 4 weeks systolic blood
pressure (SBP) was determined by tail cuff mea-
surement and rats were placed in metabolic cages
for 24 hours to assess urinary sodium excretion.
Rats were then decapitated and blood collected
for determination of plasma renin activity (PEA).
Kidneys were examined by light microscopy.
Time PEA U V SBP
week ng/ml/hr mEq4hr mm Hg
0 6.3±0.4 1.6±0.3 136±3
1 2.8±0.5 9.7±0.5 —
2 2.3±0.6 10.2±0.5 155±3
4 4.2±0.8 9.3±0.9 188±18
During the first 4 weeks of high sodium diet
there was no morphological evidence of renal
damage. Our results demonstrate that: 1) SHR5p
can suppress renin secretion when fed a high
sodium diet; 2) an inability to sustain this
suppression occurs between 2 and 4 weeks; 3) this
inappropriate renin Secretion occurs before there
is evidence of structural renal damage; 4) the
inappropriate renin secretion may be involved in
the induction of stroke in SHR5p.
CATECHOLAIIINES CONTENT IN BRAIN
CARDIOVASCULAR CONTROL CENTERS OF UREPIIC
RATS. Vito M. Campese, Chaplin Liu and
Jeffrey Ballard. Div. of Nephr., Univ.
Southern Calif., Los Angeles, CA.
The role of the sympathetic nervous
system (SNS) in the pathogenesie of hy-
pertension in uremia is not well es-
tablished partially due to technical ii—
mitationc of the methods used to assess
SNS activity. Plasma catecholamines arm
frequently increased in uremia, but they
represent a poor marker of SNS activity.
The present study was designed to measure
norepinephrine (NE) content in several
areas of the brain containing cardiovac—
cular control centers, including the hy-
pothalamus, the midbrain and th. medulla
in 5/6 nephrectomized (Nx) and control
Sprague—Dawley rats. NE content in the
medulla of uremic rats (22±5.8 ng/mg pro-
tein) was significantly greater (p<O.05)
than that of control rats (8.2±1.5 ng/mg
protein). NE content of the hypothalamus
(10.2±4.4 ng/mg protein) and of the mid-
brain (6.0±2.1 ng/mg protein) in Nx rats
was not different from that in control
rats (13.9±3.0 end 4.90.97ng/mg protein,
respectively). Since the medulla contains
stimulatory nuclei of the SNS, our
finding of increased NE content in this
region of the brain is consistent with
the notion that increased noradrenergic
activity in central cardiovascular con-
trol centers may be involved in the
pathogenmeis of hypertension in uremic
rats.
EXAGGERATED NATRIURESIS AFFER ACUTE UNILATERAL
NEPHRECTOMY (AUN) IN THE SPONTANEOUSLY
HYPERTENSIVE RAT (SHR). Carmen Chpve$* and
Michael H. Humphreys, Division of Nephrology, San
Francisco General Hospital and UCSF, San
Francisco, CA.
AUN results in natriuresis from the
contralateral kidney through neurohumoralpathways dependent in part on the secretion of a
peptide identical or closely related to Y -MSH.
We evaluated the response to AUN in 7 SHR (9-11
wk, mean blood pressure [EP] 163 mmHg) and 10
age-matched normotensive Wistar Kyoto rats (WRY)
(mean EP 113 mmHg). All rats were anesthetized
and infused with an albumin-saline solution, 1.5%
body weight, during surgical preparation to
maintain euvolemia. Despite this identical
treatment, StIR had significantly greater baseline
sodium excretion (UNaV) compared to WRY
(1072±418(50] vs 674±298 neq/min, p<.OS), and
responded to AUN with a greater increase of
2066±1609 vs 829±821 neq/min (p<.O5). Baseline
potassium excretion (UKV) however was similar
(1277±290 vs 1345±299 neq/min, p—NS), and the
increase after AUN did not differ in the two
groups. Plasma IR-y-MSH concentration after AUN
also did not differ (14.7±4.9 vs 16.7±4.8
fmol/ml, p—NS).
These results indicate that the neurohuinoral
mechanisms mediating the postnephrectomy
natriuresis are intact in the SHR. The
exaggerated natriuretic response to AUN is not
due to a higher post-AUN plasma IR- y -MSH
concentration, but rather resembles the
heightened response seen in volume-expanded rats.
Under these conditions, the StIR behaves as if
functionally hypervolemic.
DIFFERENCES IN INTRACELLULAR IONIC REGU-
LATION OF INNER MEDULLARY COLLECTING
DUCT, IMCD, CELLS FROM MILAN NORMOTEN-
SIVE (MNS) AND HYPERTENSIVE (MHS) RATS.
M. Crabos, H.F. Cantiello, J. Blumenfeld, 0. Bianchi, and
C. Lechene. Brigham and Women's Hospital, Harvard
Medical School and Universita' di Milano, Milano, Italy.
Electron probe analysis was used to assess possible
changes in ionic transport mechanisms of primary cul-
tures of IMCD cells from MNS and MHS rats. Intracel-
lular K and Cl content was 17% lower in MHS, p<0.00l.
Intracellular Na was 7.2% higher in MHS, p<O.O0l. The
steady state sum of K+Na+C1 (an index of cell volume)
of MHS cells was 15.2% lower than MNS. Leak path-
ways after Na-pump inhibition were: 15.9 1.3 (2) and
11.2 4.2 (2) mmoles/mole Pmin for Na, (JN,) and K in
MNS. In contrast, values in MHS cells were 6.66 0.80
(3) and 6.46 4.2 (2) for Na and K respectively, 58%
lower than MNS. Different JN5 in MNS and MHS were
accounted for by a lack of an amiloride-sensitive Na leak
since addition of 1xM amiloride decreased JN to 7.27
1.45 (2) in MNS but no change was detected in MHS,
7.98 1.14 (3). Steady-state Na-pump activity was
equivalent in MNS and MHS but its activity at Vmax
was higher in MNS than MHS, 57.9 (3) vs 26.8 (3)
mmoles K/mole Pmin. Apparent Km for Na was 0.239 vs
0.089 mmoles Na/mole P in MNS vs MHS, p<O.OOl.
Thus, compared to MNS, IMCD cells from hypertensive
MHS rats appear to lack an amiloride sensitive pathway




HYPERTENSION IN RKNAL INSUFFICIENCY: POSSIBLE
IMPORTANCE OF IMPAIRED METAPOLISM OF ODRTISOL.
Kurt Derfier, Neinrich Vierhapper, Peter Notny,
Peter Balcke, Werner Waldhaeusl. Univ.of Vienna,
I
.Med. Dept ,Austria.
To study the possible inpairnent of ilfi—hydro—
xysteroid—dehydroqenase in patients with chronic
renal insufficiency (CR1) urinary excretion rates
of the 4 main glucocorticoid-netabolites, tetra—
hydro—cortisol (DIE), tetrahucortisone ('DIE),
allo—tetrahydrocortisol (a-THF) and of allo—tetra—
hydro—cortisone (a—DIE) as well as the plasma—
concentrations of cortisol and of DIE were deter-
mined in 6 patients (3 male, 3 female; age 42 18
years) with CR1 (serum creatinine: 4.3 1.3
n/dl) and noderate hypertension (154 7 / 98
sin Hg) and in 22 healthy controls (MC). The ssn of
all 41 steroid netabolites determined by capillary
gas chrcnatography was reduced in CR1 to 5.5 + 2.4
mg/24 h (BC: 14.7 4.5 np/24 h, p < 0.OObS).Since excretion rates of the 4 gluco—corticoid
metabolites were reduced in parallel to total
steroid excretion, their relative contribution to
total steroid excretion was similar in CR1 (26 +
20%) and in ftC (23 6%). Htever, the excreted
asount of DIF exceeded that of 'tIlE in each pa-
tient but only in one of 22 healthy subjects (ra-
tio of DIE versus DIF; CR1: 0.6 0.2; IC: 2.0
1.1, p<O.Ol). Whereas plasma concentrations of
cortisol were within the normal range (16.5 + 5.8
ug/dl) in patients with CR! plasma concentrations
of 'tilE were subnormal (52.1 27 ng/dl, BC (n6):
887 123 ng/dl). These results provide indirect
proof of an irrpaired conversion of cortisol to
cortisone in noderate renal insufficiency and may
suggest a relationship with the hypertension fre-quently seen in these patients.
EVOLUTION OF EXAGGERATED NATRIURESIS IN BORDERLINE
HYPERTENSIVE RAT (ERR). Gerald F. Diaona, Sussn Y.
Jones* snd Shirley A. Whitescsrver. Univ. Is. col.
Ned. & VANC, Iowa City, IA.
ERR, F1 of SHR x WRY, have sean arterial
pressure (MAP) > WRY but C SHR, Environmental
stress or t diet Had t MAP. SHR have exaggerated
natriuresis to iv 0.9% NaC1 (10% b. wt,/30 sin)
attenuated by renal denervation (DNX). 6 wk old
WRY, SHR and BHR, fed 1 or 8% NaCl diet x 6 wks,
recieved standard NaCl load pre (INN) and 1 wk
post DNX. Data: sean SE, NAP or %Na load
excreted/2 hrs (%E5$.
1% Had 8% Had
NAP 1Z5a
WRY-INN 119±3 65±3 119±3 68±4
WRY-DNX 120±6 70±4 122±4 69±3
SHR-INN 172±5 81±5 180±6 84±2
SHR-DNX 165±6 66±5* 168±2 70±4*
BHR-INN 147±4 64±7 133±4 83±2t
BHR-DNX 137±4 65±3 128±7 68±5*
*p<O.Ol, DNX vs INN within strain, diet; tp<0.0l,
8% Had vs 1 % Had within strain, INN.
Six wks of 8 % Nadl diet did not t MAP.
Exaggerated natriuresis (DNX attenuated) occured
in SHE on 1 and 8% Nadl diets but in ERR only on
8% Had diet.
Conclusion: Six wics diet Nadl loading converts
nstriuretic response of SHE from normotensive WRY
parent type to hypertensive SHE parent type prior
to t MAP. This is dependent on interaction between
genetic predisposition and environmental influence
(dietary Nadl content) expressed as alteration in
the renal nerve contribution to the (exaggerated)
netriuretic response.
GENETIC LINKAGE ANALYSIS OF A NA-H ANTI-PORTER IN
ESSENTIAL HYPERTENSION. C. Dudleve, L. Giuffra*,
P.Tippett*, A.E.G. Raine* and S.T. Reeders. Nuffield Dept. of
Medicine, Oxford Univ., Oxford, UK; MRC Blood Group Unit,
London, UK; Section of Nephrology, Yale Univ. Sch. of Medicine,
New Haven, CT.
Segregstion analysis and twin studies have demonstrated a
major genelic element in the pathogenesis of essential hypertension. It
is also clear that, in the hypertensive population, risk of hypertension
is contributed by several genee. Detection of the effecta of a single risk
locue may therefore be confounded by the effects of other risk genes.
One solution to this problem is to identify families in which the
pattern of inheritance suggests that a single locus is having a major
effect. Candidste genes may then be studied in such families by genetic
linkage analysis.
It has been suggested that red cell Na-Li counter-transport
(CT) is an inherited trait which may be a marker of essential
hypertension. The physiological equivalent of CT is thought to be the
Na-H sntiporter. Abnormalities of its function in leucocytes, platelets
and vascular smooth muscle of essential hypertensives and their
corrcsponding animal models are now emerging. Although there may
be isotypes of the Na-H antiporter, any locus encoding a structural Na-
H anliporler is a plausible candidate locus for msential hypertension. A
frbroblsst antiporter cDNA (APNH) has recently been cloned and
mapped to chromosome lp35-p36 by in situ hybridization (Pouyssegur
et al, Cell, 1989). Two loci, the noncoding DNA segment D1S57 and
alkaline phosphatase (ALPL) are known to flank this region. We used
restriction fragment length polymorphisms (RFLPa) of these flanking
loci, together with the Rhesus blood group polymorphism (which lies
within this genetic interval) in a four-point linkage analysis of 135
members of six pedigrem in which essential hypertension appears to be
segregating. Several different modes of inheritance were analysed with a
range of penetrances. The data was analysed with the computer program
LINKAGE v4.7. Combined data from all families gsve odds against
linkage between the Na-H sntiporter and essential hypertension of
betweenlo:l and 110:1, depending on assumptions about penerance
and mode of inheritance. Is is. therefore, unlikely that variants of this
Na-il antiporter gene are a major risk factor for hypertension in these
families.
CHRONIC DIETARY Na SUPPLEMENTA11ON AGGRAVATES AND
K' AMMELIORATES ALBUMINURIA IN SPONTANEOUSLY HYPER-
TENSIVE RATS (SHR). Q,,jfflg, B. Banner, J. R. Johnston, and P.
U. Feig. U. of Pitt. Sch. of Medicine, and VAMC, Pittsburgh, PA.
Dietary Na and C influence end-organ damage in hyperten-
sion. A high urinary albumin excretion rate (AER) is an early
marker for glomerular injury. To determine the effect of Na4 andC on hypertensive glomerular inury. we assessad 24-hr AER (5g
x min' x 100 gm body welghtT) and renal morphology at 10
months In SHR and control WKY rats maintained on four dietary
regimens of Na4 and K4: 0.16% or 2.36% Na4 and 0,27% or 4.0%
K4, i.e. Na4:K4 molar ratios of 1:1, 1:15, 15:1, and 15:15. A
nepheiometric assay was adapted for rat albumin measurement.
Results are given as means S.D.
Strain
Diet (Na:Ki
1:1 1:15 15:1 15:15
WKY AER 0.08±.02 0.11±.03 0.18±.06 0.12±.04
BP 123±26 132±24 151 151
SHR AER 1.52±77 0.78±63 6.19±a31 Z56±1.86
BP 207±35 195±24 220±28 224±30
Protein and caloric intake were similar In all dietary groups.
While minor morphologic changes were greater in SHR than in
WKY, there were no differences among dietary groups. BP and
AER were higher in the SHR as compared to WKY rats on
comparable diets (pc.001). At high Na+ intake both strains of
rats had a small rise in UP that was not lowered by high potas-
sium supplementation. The increased AER In SHR was aggravated
by increased sodium intake (pc.001) and ammeliorated by the
equimoiar addition of potassium (pc.0l). We conclude: a) high
Na4 Intake exacerbates albuminuria in SHR, b) high K4 intake
protects against this effect by mechanisms independentof lowering
systemic blood pressure, c) microalbuminurt& which occurs
without, and may precede histologic glomerular alterations, can be
detected In rats by nephelometric assays.
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INTRACELLULAR pH (pHi) IN PLATELETS IS LOWER IN SPON-
TANEOUSLY HYPERTENSIVE (SHR) ThAN IN WISTAR KYOTO
(WKY) RATS. P.U.Fei, M.Leer*, S.Nie*. U. of Pittsburgh School of
Medicine and VA Medical Center, Pittsburgh, PA.
Findings of increased membrane Na-H exchange activity in
platelets of humans with essential hypertension and in several cell
lines of SHR suggest the presence of pH alterations and have
motivated pH1 measurements in genetic hypertension in several
laboratories. Because the results of these studies have provided
conflicting results, we studied platelets of 26 SHR and 26 WKY.
Platelets were loaded with BCECF-AM and washed. Fluorescence
was determined serially at 370 after resuspesion in isotonic
buffered media, containing (in mM) either 135 NaCl and 4 KCI (Na
medium) or 128 XCI and 11 NaCI (K medium), both 10 glucose,
pH 7.4. Calibration was performed by varying pH in the K medium
in the presence of the ionophore nigericin. Results are given in
means S.E.M. and data analyzed by ANOVA.
Na Medium K
WKY SHR WKY SHR
2 7.14±.03 7.07±03 7.10±03 6.96±03
3 7.11±.03 7.06±03 7.08±02 7.01±03
5 7.09±.03 7.06±.03 7.06±02 7.01±02
7 7.08±.02 7.07±03 7.05±.02 7.02±02
pH1 changed with time after cell incubation and the effect of time
was different for WKY and SHR cells (p<0.02 for both Na and K
media), This difference could be due to higher Na-H exchange
activity in SHR counteracting the progressive cellular acidosis.
As a result, differences between WKY and SHR could only be
demonstrated early after incubation. In K medium, statistical
significance remained at 2 (p.c0.0l) and 3 (p'cO.OS) minutes, but
in Na medium only a statistically insignificant trend remained at 2
minutes (p=0.1 5). Thus, methodological differences may explain
the contradicting findings of Inariba et al (J Hypert 6:252, 1988) in
platelets and of lzzard et aI (J Hypert 7:173, 1989) in arterioles.
Our findings of decreased pH1 support those of Battle at at
(Kidney Int 35:323, 1989) in thymocytes.
DISSOCIATION OF PROTEINURIA FROM HYPERTENSION
IN SPONTANEOUSLY HYPERTENSIVE RAT(SHR). Leonard
G. Feld. Steven Cachero*, Judith B. Van Uew, Marianne
Zamiauski—Tucker, Bernice Noble, SUNY at Buffalo School
of Medicine, VA Med Ctr, Children's Hosptlai of Buffalo,
Dept Peds, Physiol, Pathoi and Mlcroblol, Buffalo, NY.
We have previously shown that triple antlhypertensive
drug therapy alone or in combination with a low protein
diet only delays but does not prevent significant
proteinuria and glomeruiosclerosls in SHR. in order to
assess the effect of enaiaprli on development of
protelnurla and renal histopathology, SHR were treated
with enaiaprii (SHRE, N16) from 15—95 weeks of age.
Untreated SHR (N=25) and Wlstar—Kyoto (WKY)
normotensive controis (N=30) were followed to 75 and 95
weeks of age, respectively. BP in SHRE was reduced to
values similar to WKY controls (SHRE:121+5 vs
WKV:125±4 mmHg). At 95 weeks, urinary albumin
excretIon (mgI24hrszlOOgBW) In SHRE was comparable to
untreated SHR at 75 weeks(SHRE: 26.9±5.6 vs SHR:
23.8±1.9). Although thickness of the media layer of
arterioles and intralobular arteries In SHRE was not
significantly different from WKY, significant segmental
sclerosis and peritubular mononuclear Infiltrates were
found in SHRE. Monocional antibody staining for
macrophages demonstrated a signIficant Increase at the
vascular pole of the glomerulus, in Bowman's Capsule,
and In the interstitium In both the SHR and SHRE
compared to Wl(Y. There was no difference In staining for
intragiomeruier macrophages among the three groups. In
conclusion, enalapril significantly modified the expression
of renal disease In SHR, but did not prevent the eventual
development of albuminurla. lmmunohistochemicai
analysis indicates that perlgiomerular mononuclear cell
infiltratIon may play a role In the pathogenesis of
proteinurta in the SHR.
ENDOTHELIAL—MESANGIAL CELL INTERACTIONS: GLOMERU—
LAR ENDOTHELIN—1 (ET—1) PRODUCTION IN DAIIL PREttY—
PERTENSIVE RATS. M.S.Goligorsky, K.Iijima*, M.Fra—
zer*, and K.F.Badr. SUNY at Stony Brook, NY and
Vanderbilt University, Nashville, TN.
The recent discovery and identification of en—
dothelium—derived relaxing and contracting factors
has focused attention on endothelial—meaangial cell
interactions as potentially important mechanisma
for the regulation of glomerular functions. Meaan—
gial cells (MC) possess specific receptors for ET-1
(Badr et al,BBRC 161:776,1989) and direct effects
of ET—1 on MC have been demonstrated recently
(Badr et al,JCI 83:336,1989;Simonson et al,JCI 83:
708,1989). We hypothesized that the renal contri-
bution to the development of hypertension in Dahi
rats may, in part, be due to altered sensitivity
of MC to ET—1 or to the inappropriate production
of ET—1. Cultured MC from Dahl salt—sensitive S)
and resistant (It) rats were used to monitor CaL+1
responsiveness to ET—1 (microspectrofluorometry of
individual fura—2—loaded cells). 109M ET—1 was
without effect on Cs2+ in MC from either strain.
108M ET—1, however, resulted in doubling of Ca21
in both strains, revealing no apparent differences
between them. Glomeruli were isolated by differen-
tial sieving and ET—1 production measured by RIA
following 20hra of incubation in the absence or
presence of luM a—thrombin. Basal ET—1 production
was similar in P and S rats:1399±328 vs 1790±716
pg/mg prot, respectively. Addition of thrombin,
however, nearly doubled ET—1 production by S gb—
meruli, but was without effect on those from R rats
(2882±822 vs 1445±270 pg/mg prot). These findings
suggest that enhanced production/induction of ET—1
may represent an inherent trait of Dahb—S rats,
contributing to the development of hypertension.
PROTEIN KINASE C TRANSLOCATION AND CONTRACTION IN
INTACT VASCULAR SMOOTH MUSCLE STRIPS. H. HaIler', J.l.
Smallwood',H. Rasmussen'.(intr. by P.Barrett)Dept. of Internal
Medicine, Yale University Schoolof Medicine, New Haven, CT.
The translocation of protein kinase C (PKC) during thefl.
tractile response of vascular smooth muscle to various agonists
and antagonists was studied in muscle stflps from bovine carotid
artery and compared with contraction. PKC activity was mea-sured
by Ca2/ phospholipid dependent phosphorylation of histone.
Phor-bol ester (DPB) induces a rapid and sustained translocation
of PKC from the cytosol to the membrane fraction.The contraction
induced by DPB develops slowly into a sustained contractile
response. Histamine(H) induces a rapid translocation of PKC to the
membrane which decreases to a stable plateau significantly above
basal value . H leads to a rapid and sustained increase in tension.
Angiotensin II (A II) causes a rapid but transient contraction and a
rapid initial trans.location of PKC. Membrane-associated PKC then
declines to a stable plateau only slightly above the basal value.
Endothelin(E) causes a slow translocation from the cytosol to the
membrane, reaching a plateau after 20 ran. E induces a slowly
developing sus-tained contraction. KCI(35 mM) induces a rapid
initial translocation of PKC which returns to basal levels within 20
mm even though the contraction is sustained. The exposure of
histamine-treated smooth muscle strips to either ANP or to the
calcium channel blocker nitren-dipine(N), results in a complete
relaxation of the muscle strips within 10-20 nfn. This relaxation is
accompanied by a 30 - 40% reduction in membrane-bound PKC
actMty.These results demonstrate that PKC in smooth muscle is
rapidly Iranslocated to the membrane and remains membrane-
bound during a suslained agonist contraction. The results suggest
a biphasic pattern of PKC translocation upon hormonal stimulation
in smooth muscle. A comparison of the effects of H and A II and
the results with N and ANP indicate that a relaxation of smooth
muscle is accompanied by a significant decrease in the membrane-
bound PKC. These findings support the importance of PKC
translocation in the tonic phase of smooth muscle contraction.
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Cl-Cl and Cl-IWO3 EXCHANGE IN VASCULAR SMOOTH
MUSCLE (VSM) SARCOLEMMAL VESICLES ARE MEDIATED BY
A COMMON bIDS, FUROSEMIDE AND pH-SENSITIVE
MECHANISM, Rekha D. Halliaai? and Andrew N. Kahn.
University of Texas Medical School, Houaton, TX.
DIDS-sensitive Cl-Cl exchange is increaaed in
aorta from aldosterone salt-hypertensive rats (J.
Hypertension 6:593, 1988), but the significance
of this mode of transport in VSM is obscure. We
wished to demonstrate Cl-Cl exchange in
sarcolemmal veaicles from bovine VSM and to
determine if it is an operative mode of a Cl-HCO3
exchanger. A 5-fold outwardldirected Cl or IWO3
gradient stimulated 30 sec Cl uptake 4 and 3
times, respectively, and an inwardly directed Cl
or HCO3 gradient both stimulated 30 sec tmCl efflux
by 100%. These effects were not due to voltage
coupling between ions or due to Cl-OH exchange.
Cl gradient-stimulated Cl uptake was inhibited
65% by 30 mM extravesicular HCO3. Cl gradient-
and HCO3 gradient-stimulated mCl uptakes were
similarly inhibited by both nIbS and furosemide.
Finally, Cl gradient-stimulated °Cl uptake was
progressively stimulated as pH15 was raised from
7.2 to 8.0, The aensitivity to pH, of Cl
gradient-stimulated Cl uptake in veaicles was
identical to the pH15 sensitivity of Cl-HCO3
exchange in cultured VSM cells (Kahn, ASN, 1989),
We conclude that VSM sarcolemmal vesicles mediate
DIDS and furosemide inhibitable, p11-sensitive Cl-
Cl exchange and that this is an operative mode of
a C1-HCO3 exchanger. Increased activity of VSM
Cl-Cl exchange in aldoaterone salt-hypertension
may reflect increased Cl-IWO3 exchange activity.
The resultant fall in pH or rise in Cli,, may have
pathophysiological significance in this type of
hypertension.
VASOCONSTRICTIVE EFFECTS OF ENDOGENOUS
NA,K-ATPASE INHIBITOR FROM HYPOTHALAMUS.
Garner t Haupert • Jr., Caren Rachoris, *
and Charles D. Malis. Renal Unit, Mass.
Gen. Homp., Harvard Med. Sch., Boston, MA.
Inhibition of Na,K'-ATPase activity in
vascular smooth muscle by a putative
endogenous analogue of the digitalis
glycosides has been implicated in the
pathogenesis of human essential
hypertension. Bovine hypothalamus
contains a non—peptidic substance which
inhibits purified Na,R-ATPase reversibly
with high affinity by a mechanism similar
to but not identical to that of ouabain.
This hypothalamic factor HF, has potent
regulatory effects on Nat pump activity in
renal and cardiac cells. To determine
whether HF might have vasoconstrictiveproperties, contractile responses were
measured in isolated vascular rings from
rat aorta (endothelium intact). Results,
using a membrane depolarizing dose of KC1
to conf iris tissue viability, showed:
Tension in Rat Aorta
HF (units/mU Xci (mM)
0.1 0.2 0.4 0.8 20% increase 2 5 12 26 20Onset of response was rapid (20 sec.),
spontaneously reversible, and not blocked
by verapamil (100 nM) or phentolamine (1
sax). Ouabain (1 to 100 laX) produced no
vasoconstriction in this preparation.
HF is an endogenous Na,K-ATPase
inhibitor with potent vasoconstrictive
effects, consistent with a putative role
in blood pressure regulation.
ENHANCED RESPONSIVENESS OF INTERLOBULAR ARTERY
(ILA) TO PRESSURE IN SHR. Koichi Hevsshi*, Murray
Epstein, RodgerLoutzenhiser*, Nephrol. Sect., V.A.
Med. Ctr., and Univ. of Miami, Miami, FL
Glomerular injury is principally localized to
juxtamedullary nephrons in SHR, with superficisl
glomeruli being relatively spared. Recent findings
suggest that the IL.A contributes to the
autoregulatory response to pressure, and may thus
influence the pressure profile within the kidney.
We therefore examined the segmental responsiveness
of ILA in SHR and WKY to alterations in renal
arterial pressure (RAP). Isolated perfused
hydronephrotic kidneys were utilized to facilitate
direct visualization of the ILA during alterations
in RAP from 80 to 180 mmllg. Since the ILA is
tapered, vessels were categorized according to
basal diameters (i.e., at 80 mmllg) as: 1) distal,
<40 pm, 2) intermediate, 40-60 pm or 3) proximal,
>60 pm. Basal ILA diameters in each category were
identical in STiR and WKY. The responses observed in
distal and proximal portions were similar in WKY
end STiR (p>O.O5), with distal segments exhibiting
a profound vasoconstrictor
response to pressure and -
proximal portions of ILA
manifesting a diminished
response. In contrast, the ,
response of the intermediate
portions was significantly .s
enhanced in SHR, as compared z,
with that of WKY (p<O.05). '
*These observations indicate a rn Don
functional adaptation of the j
ILA in SHR. This enhanced 30
vssoconstrictor response of the ILA would buffer
the elevated pressure at superficial glomoruli
located downstream, Our observations therefore
suggest a protective adaptation of the ILA in STiR
which accounts for the pathological distribution of
barotrsuma in the hypertensive kidney.
INSULIN RESISTANCE lii THE SPONTANESJSLT aTPEETENGIVE RAT (seE)
5. iiulmm, and Esnita Palkner, aahnemarsi University, Dept. ef
Pediatrics, Phi ladelphia, PA.
It Is now established that insulin resistance (IN) is
associated with htoean easeitlal hypertension (EN) In the absence
of obesity and Type II diabetes. To determine if the SHE, a
non-obese animal model of Ed, is Insulin resistant when coepared
with Its genetic control lIST, we utilized augtycwmic hyperinsuli-
nesic ciwep technique to aeasure insulin-sti,m.ilated glucose
metabolism in both strains. In this technique, the animal is
made hyperinsulinemic with a primed constant infusion of
insulin. hypoglycemia is prevented with a aiea.*ltaneeuo slucose
infusion, the rate of which becomes an indes of resistance to
the effects of infused insulin. Insulin resistant animals
require teas glucose to maintsin auglyceeia than insulin sensi-
tive animals. lIST (N = 5) and tN5 (N • 16) were matched for age
(12.5 + 0.8 12.2 0.6 eta.) and weight (255 11 y 264 13
gem.). Clasp studies were performed after placement of arterial
and venous catheters. Pasting glucose and fasting insulin
ctncantrstiens were not different between the 2 strsins. Cleep
data appear below:
Clequ slucose Clasp Insulin Glucose Infueed to
es/dI iLl/mi. Naintain Euglycmsia
mg/train
WIlT 78.1 10.7 67.5 7.2 3.15 0.38
thIs 78.0 14.4 57.7 14.8 1.21 0.56
P Nt MS c 0.001
In spite of similar degrees of insulinwmia, the SHE retpairea
far less glucose to maintain euglycaeia than the Win. We
conclude: 1) The tOE is insulin resistant when ctepared with
its genetic control, WET. 2) This insulin resistance occurs
without the tnswn cenfmsing variables of age, obesity, wnd
diabetes, which renders these animals useful in the study of IE
and EN. furthermore, the SOS animal model of spontaneous
hypertension is m useful modet to study insulin resistance in
essential hypertension.
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CHARACTERIZATION OF VOLTAGE—SENSITIVE Ca2+ CHANNELS
(VSCC) IN MESANGIAL (MC) AND VASCULAR SMOOTH MUSCLE
CELLS (VSMC) OF DAHL PREHYPERTENSIVE RATS.K.Iijima*
and M.S.Goligorsky. SUNY at Stony Brook, NY.
Salt—sensitive Dahl rats (S) express an exagge-
rated renal vasoconatriction in response to acti-
vation of VSCC (Steele et al, AJP 254:F533, 1988).
We attempted to characterize VSCC in MC and VSMC
obtained from prehypertensive Dahl—S and salt—re-
sistant (8) rats fed normal salt diet for 2—3 weeks
after weaning. [Ca2+]i was monitored microspectro—
fluorometrically in individual fura—2—loaded cells.
Changes in contractility were quantitated as per-
cent of responding cells at 5 sin after stimulation.
Resting level of [Ca2+]i was similar in cells ob-
tained from both strains. MC and VSMC from S and R
rats expressed VSCC as judged by the depolarization
induced [Ca2+]1 transients which were sensitive to
dihydropyridines and ambient [Ca2+]. The amplitude
of [Ca2+]1 transients evoked by BAY K 8644 (BAY)
was ca.2 times higher in MC and VSMC obtained from
S rats compared to R animals. K+_depolarization
caused comparable [Ca2+]j responses in the cells of
S and R origin. The rate of [Ca2+]j recovery after
activation of VSCC was 4—5 times higher in R rats.
Activation of VSCC induced comparable contractile
response in cells obtained from S and R rats (24.4%
vs 21.2% of population). Pretreatment with sodium
nitroprusside, however, dramatically reduced (8.2%)
the responding population of R cells, while con-
traction occurred in 14.4% of S—derived cells. In
conclusion, MC and VSMC obtained from Dahl—S rats
before the establishment of hypertension a)express
VSCC, b) VSCC display an exaggerated [Ca2+]j res-
ponse to BAY, and c) recovery of [Ca2+]i is delayed
in MC obtained from Dahl—S rats.
NIGH K DIETS REDUCE MACROPHAGE ADHERENCE TO TEE
VASCULAP. WALL OF STROKE-PRONE SHR Ynshihiko
Ishimitau* & Louis Tobian, Univ of Minnesota
High K diets prevent endothelial damage in
NaC1- fed stroke-prone SHR5p rats. Macrophageinfiltration into the vascular wall is known to
play an important role in the intijual thickening
of SHRSp. The growth factors released by macro—
phages increase this intimal thickening. In this
study, 6—wk—old SHRsp rats were fed 6% high MaCi
diets containing either normal 0.5% K or high 2.1%
K for 6 wks. The high K diet lowered blood
pressure (185 vs 167 suuHg, p<0002), & none of 20
rats died on high K, while 6 of 30 rats died on
normal K (p<O.O2). Then, 5lCr—ia)elied macro-
phages, collected from the peritoneal cavities of
other SHRSP, were injected Lv. 45 mm later,
the rats were perfused with buffered saline to
remove blood from arteries. The aorta was excised
4 the adventitia was completely removed from it.
The radioactivity from macrophages in the clean
aorta was considerably higher in normal K SHRSP
than in high K SHR5p (92 9 vs 57 5 cpm, -38%,
p<O.OO2). The brains of normal K SHRSP also show-
ed much more radioactivity than those of high K
SNR5p (639 109 vs 331 54 cpm, —48%, p<O.Oi).
When we selected 2 groups which were perfectly
matched for B?, aorta cpm were still 90 vs 59
(p<.O5) & brain cpm were still 662 vs 342 (p<.O3),
indicating that prominent differences remain even
when comparing groups with perfectly matching BPs.
These results indicate that high K diets greatly
reduce adherence & infiltration of macrophages
into the vascular walls of aorta & brain in hyper-
tensive animals. This would lessen macrophage
growth factors, which would contribute to the
reduction of vascular lesions & stroke mortality.
IMPAIRED ENDOThEUUM DEPENDENT RELAXATION IN
MESENTERIC RESISTANCE ARTERIES OF PREHYPERTENSIVE
SHR RATS. M, JameSOn,* T. L(ischer, J. Skopec,* A. Dlederlch,*
and D. Dlederich. University Ct' Kansas Medical Center, Department
ofMedicine, Kansas City, Ks andUniversity Hospital, Department of
MedicIne, Basal, Swltze,land.
Endothellal cells release endothelium-derlved relaxing (EDRF)
and contracting (EDCF) factors which modulate vascular smooth
muscle tone of resIstance arteries. Previous studies demon-
strated impaired relaxation in mesenteric resistance arteries of
adult spontaneous hypertensive rats (SHR) due to enhanced
production of cyclooxygenasedependent EDCF(s). Mesenteric
resistance arteries of normotenslve CWKY), prehypertensive SHR
(3-4 week) and hypertensive (18 and 28 week) SHR were sus-
pended In amyograph to compare endothelium-dependet
relcations Induced by additionof acetylcholine (ACh; 10 to10 M) to rings precontracted (ED& with noreplnephrlne,Max-imum relaxations (mean SEM) In response to ACh (10 M),were:
Group
WKY 18 weeks (n=15) 91 1.8%
SHA 4 weeks (n.12) 86* 2.4% p > 0.1
SHR 18 weeks (n10) 69± 71% p < 0.013
SHR 28 weeks (n=8) 55±12.7% p <0.023
Relaxations in all SHR vessels were reversed to potent
cotractios(mean 117± 8.24% of precontracted values) with10 to 10 M ACh. The contractife responses iSHR rings were
blocked by preincubation with indomethacin (10 M).
Endothelium-independent relaxation induced by nitroprusside %nd
smoth muscle contractility in response to norepinephrine (10 to
10 M) were similar In WKY and SHR vessels. Thus, Impairment
of endothelium-dependent relaxation was noted prior to the
development of hypertension and was progressive with age in
SHR rats. The blunted relaxations were not due to impaired
EDRE production, but rather to the production of endothelium-
dependent (constricting) substance(s) which oppose the actions
of EDRF. frjtered vasoactive function of the endothellum of SHR
rats is unlikely a nonspecific response to blood pressure
elevation.
AN ANIMAL MODEL FOR RECOMBINANT HUMAN
ERYTHROPOIETIN (rHuEPO)-INDUCED
HYPERTENSION (HPT). N. ,Jampotchian*, J.F.
Krall*, M.S. Hu*, P. Abdella*, and D.B.N.
Lee. VA Med. Ctr., Sepulveda and UCLA Sch
of Med., Los Angeles, California.
In order to better understand the
mechanism of rHuEPO—induced HPT, we studied
its effect on blood pressure (BP) in
intact, male Wistar (lO-wk—old) rats and on
ATP—dependent 4tCa uptake in digitonin-
permeabilized, cultured vascular cells
expressing smooth muscle—specific desmin
(VSMC). Experimental rats (EXP) received
subcutaneous rHuEPO (150 U/kg) in albumin
every other day for 2 weeks and control
rats (CTL) received albumin only. Tailcuff
blood pressure (BP) became significantly
elevated in EXP from Day 9 to the end of
the study, l24±7,SEM, vs CTL, 114±5 minflg
(P<o.02, N=lO). Hematocrit (Hct) also
increased in EXP but no significant
correlation was observed between changes in
Hct and changes in BP. Aortic VSMC isolated
from same age and strain rats were then
cultured in the 5presence or absence of
rHuEPO (5 U/ml). "Ca uptake in the presence
of ATP (.5 mM) and 5 UN Ca2 was
significantly enhanced (P<0.05, N6) by
r}tuEPO addition to cultures for 11 but not
for 4 days. Thus, in the Wistar rat, rHuEPO
causes increases in BP which is not
correlated to the rise in Hct. Augmentation
in ATP—dependent Ca uptake by rHuEPO
suggests that this hormone may directly
affect VSMC tension through alterations in
intracellular Ca2 homeostasis.
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Cl-HCO3 EXCHANGE AND Na-DEPENDENT Cl-HCO3 EXCHANGE
ARE PRESENT IN CULTURED VASCULAR SMOOTH MUSCLE
(VSM) CELLS AND ARE REGULATEDBY pH,. Andrew M.
icaim, Harnath Shelat and Rekha D, Halligan
University of Texas Medical School, Houston, TX.
pH effects VSM tone, but the mechanisms which
regulate pH in VSM are not fully understood. We
wished to identify and characterize the HCO3-
dependent mechanisms which regulate P1tth in
primary cultured VSM cells from dog femoral
artery. Resting pH15 (measured with BCECF
fluorescence) was 7.25 0.03 (N2O). N5eut
stimulated DIDS-aensitive acid efflux from cells
in the presence, but not in the absence, of HCO3,
and HCO&,U stimulated DIDS-sensitive 22Na uptake
in the presence, but not in the absence, of Cl111.
Thus, these cells mediate Na-dependent Cl-HCO3
exchange. HCO51, without Na051, stimulated DIDS-
sensitive Cl efflux. Thus, these cells mediate
Na-independent Cl-aGO3 exchange. HCO3051-
stimulated Na uptake (a measure of Na-dependent
Cl-HCO3 exchange) increased when pH15 was set
below 7.2, and was completely inhibited above pH
7.3. (without Nae*t)-stimulated NC1 efflux
(a measure of Na-independent Cl-HCD3 exchange)
increased when pH15 was set above 7.3, and was
completely inhibited below pH15 7.2. These data
demonstrate that Na-dependent Cl-HCO3 exchange,
a net HCO3 uptake mechanism, end Na-independent
Cl-HCO3 exchange, a net HCO2 efflux mechanism, are
present in cultured VSM cells, and are stimulated
by low and high pH15, respectively. This enables
the cell to reestablish normal pH15 after a
perturbation in either direction. Furthermore,
these aGO3 transport mechanisms are down-
regulated after they have reestablished normal
pH5, preventing them from over-correcting pH15.
EFFECT OF CALCIUM OH SODIUM-INDUCED HYPERTENSION
AND STROKE-RELATED MORTALITY IN MALE STROKE-PRONE
SHR. N. Karanls,* D.C. Hatton,* E.W, Young, R.D.
Bukoski,* D.A. Mccarron, and K. Hermsmeyer.*
Oregon Health Sci. Univ., Portland, OR.
Studies in female stroke-prone spontaneously
hypertensive rats (SHR-SP) have shown that a high
sodium (Nat) diet accelerates hypertension and re-
sults in higher mortality rates from stroke. Both
the hypertension and mortality associated with high
Nat diets is attenuated significantly by supplemen-
tal dietary calcium (Ca2t). The effect of Nat and
Ca2t on blood pressure (BP) and stroke-related mor-
tality was examined in a group of 40 male SHR-SP.
The rats were fed one of 4 diets of the following
compositions: Diet A = 8% NaC1/2% CaSt, Diet B —
8% NsC1/O.2% Ca2, Diet C — 0.73% NaC1/2% Cazt, Diet
D — 0.73% NaC1/O,2% Ca2 from 3-4 wks of age.
Indirect systolic BP were as follows:
Diet 4 6 B 10
A(n—ll) 96±7 124±9 134±9 144±8
B(n=lD) 109±12 142±9 173±11 215±7
C(n—9) 100±7 139±8 158±10 175±14
D(n=1O) 106±7 154±10 176±11 205±16
CaZt reduced BP in both the high and low Nat di-
eta but more so in the high Nat diets. More impor-
tantly, by 10 wks of age all the rats on Diet B
(high Nat/low CaZt) experienced hind-limb paralysis
and other aigna of stroke and 100% mortality was
seen in thia diet by 12 wks of age. By compariaon,
BP was lower in Diets A,C and D and 100% survival
without signs of stroke was observed among these
diets. It is concluded that high Nat intakes ac-
celerate hypertension and stroke to a greater ex-
tent in male then in female SHR-SP, and that die-
tary Ca2t attenuated the rate of Natinduced hyper-
tension and delayed stroke-related death in SHR-SP.
ADVERSE EFFECT OF SODIUM (Na) AND CALCIUM (Ca) INTAKE
ON THE MATURATION OF RENAL FUNCTION AND BLOOD
PRESSURE IN DAHL SALT SENSITIVE (DS/Jr) AND -RESISTANT
RATS (DR/Jr). E icagisgi, L Persan*, A. Birzgalis5, L Moore and
J.A. McCaughran Jr.* Depta. Pediatrics and Physiology &
Biophysics, SUNY School of Medicine. Stony Brook, NY.
Recent evidence supports a role of low Ca In the pathogenesls
of hypertensIon (Hi). We have shown that neonatal exposure to
high Na (2.0% Nsa) diet results in abnormal msturatlon of renal
function prior to the development of HT In DS/Jr but not In DR/Jr
rats. To determine If Ca Intake also affects renal development and
BP, DS/Jr and DR/Jr male rats were weaned at 21 days of age and
fed one of tha following diets for a month: high Na (2%), regular
Ca; high ha, low Ca (0.03%); low Na (0.15%), low Ca; low Na. high
Ca (3%); and high Na, high Ca. Conscious tail BP (CBP) was
recorded weekly and rats were then anesthetIzed wIth Inactln for
renal clearance measurements. *pco.os DS vs DR. n= rats, ABP=
snesthetized BP, KGFR = mI/min/gkw.
STRAIN Na/Cs n CBP ABP KGFR
DR/Jr H/R 8 12g 119 0.81±0.05
DS/Jr H/R g 149* 110 0.53±0.08*
DR/Jr H/L 13 123 114 0.56±0.02
DS/Jr H/L 12 104* 94* 0.49±0.06*
DR/Jr L/L 12 105 117 0.77±0.06
DS/Jr L/L 10 106 115 0.44±0.06*
DS/Jr rats evidenced higher CBP and lower KGFR than DR/Jr rats
on high Na, regular Ca diet. WIth high Na and low Ca, CBP in
DS/Jr rats was lower than in DR/Jr, possibly due to poor growth In
both strains on this diet With low Na and Ca, CBP was similar
between strains and lower than with high Na and regular Ca, while
KGFR was reduced In DS/Jr rats. In two separate groups, exposure
to high Ca resulted In marked hydronephrosis (11/14) In DS/Jr rats.
In conclusion, we see no marked effect of low Ca on CBP in DS/Jr
rats. Rather, manipulations in dietary Ca either retarded growth or
Induced obstructive renal disease in DS/Jr rats.
DOPAMINE-i (DA-1) RECEPTOR-ADENYLAIT CYCLASE(AC) COUPLING DEFECT tN THE PROXIMAL CONVO-
LUTED TUBULE (PCT) IN PRERYPERTENSIVE RAT.
Shohei Kinoshits,t Anita Sidhu,5 and Robin A. Felder. (intr.
by Pedro A. Jose). Univ. VA Med. Ctr., Dept. of Pathot., and
Georgetown Univ. Med. Ctr., Dept. of Pedistr., Wash., DC
We have reported DA-l receptor—AC coupling defect in the
PCT of 24 wk otd spontaneously hypertensive rat (SHR) (Kid-
ney tnt 35:328, 1989) and suggested this defect as a cause for the
decreased DA-1 agonist mediated natriuresis in SHR. To
determine if this DA— I receptor-AC coupling defect is present
in the prehypertensive state, we measured DA- I receptors in
PCT of DiR and of normotensive Wistar-Kyoto rats (WKY) at
3, 8, and 20 wk of age. quantitative PCT autoradiography, using
the DA- 1 radioligand 13 t-SCH 23982, revealed similar dissocia-
tion constants (10-12 nM) and maximum receptor density(fmol/mm PCT) in SHR and WKY in all age groups (n—4/age
group). Basal AC activity was also similar in all groups.
,Forskolin (lOtM), a direct activator of AC, stimulated AC
activity 4 fold in all age groups in WKY and StIR (n=4/age
group). The guanine nucleotides (GTP, 104M, and GppNHp,
l05M) also increased AC activity to a similar extent in SHR
and WKY in all age groups (n—4/age group). However, DA- I
agonists fenoldopam (10 uM) and SND (1 uM) increased AC
activity with age in WKY but not in StIR (n=4/age group).
Moreover, the guanine nucleotides enhanced the ability of DA-
I agonists to increase PCT AC activity only in WKY (n—4/age
group). In order to study the properties of the ligsnd binding
subunit of the DA-l receptor in the membrane-bound state, we
labeled these receptors with the DA— I specific photosffinity
ligand 1151-MAB. '55t-MAB was specifically incorporated into
a major polypeptide band with 74K Mr and s minor band with
50K dalton M in brsin striatum and in PCT; another minor
band (32K dalton) was seen in PCT while s 29K dalton band
was seen in brain. This demonstrates for the first time similar
DA- 1 receptor Mr in brain and renal DA- I receptor. However
in PCT, the 50K M was seen in WKY but not in the SHR.
Concluslos: DA—l receptor—AC coupling defect is present in the
PCT of prehypertensive StIR. The significance of the absence
of the 50K Mr in the PCT of StIR remains to be determined.
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INCREASED LOOP SEGMENT (LS) CHLORIDE (CL)
UPTAKE CONTRIBUTES TO THE LOWER NATRIIJRETIC
CAPACITY OF HYPERTENSIVE DAHL S RATS. K.A.
Kirchner*, Univ. of Mississippi Med. CFT
Jackson, MS.
Differences in NaC1 excretion are frequent
findings between Dahi salt—sensitive (5) and
salt—resistant (R) rats. To determine the role
of cortical nephrons in this difference, late
proximal (LP), early distal (ED) and late distal
(LD) micropuncture was performed in S or R rats
on 0.8% salt intake. S rats with arterial pres-
sure (MAP) reduced by aortic constriction were
also studied (SAC). Differences in renal neuro—
endocrine backround were eliminated by renal de—
nervation (D) and fixing plasma aldosterone (A),
corticosterone (C) norepinephrine (NE) and vaso—
pressin (V) by infusion. MAP was greater and GFR
(CIN) less in S than R. Urinary NaC1 excretion
was equivalent. In SAC, MAP was identical to R
and CIN equivalent to S but urinary NaC1 excre-
tion was less than either group. SNGFR, fluid
and Cl delivery to LP were equivalent in all
groups. Fractional Cl delivery to ED was slight-
ly less in S than R (11.4± .7% vs 14.5± .7%; pNS)
but significantly less in SAC (8.1± .7%; P<.OO1
vs R; P<.05 vs 5). Absolute ED Cl delivery
demonstrated a similar pattern. Calculated LS Cl
uptake was greater in SAC than R (P<.001) or S
(P<.01). LD Cl delivery was similar in all
groups. Thus, 1) at equivalent MAP differences
in NaC1 excretion between salt loaded S and R
rats are due in part to increased Cl uptake in
cortical LS; 2) the difference is probably in-
trinsic to the kidney as it occurs despite 0 and
when V. A, C and NE are fixed; 3) the increased
LS Cl uptake in SAC is blunted by increased MAP.
RECOMBINANT HUMAN ERYTHROPOIEPIN (rHuEPO)
HYPERTENSION (HPT): A NON-RENIN-STIMULATING
MODEL THAT RESPONDS TO CONVERTING ENZYME
INHIBITORS (CEI). D.B.N. Lee, N.
Jamgotchian*, M.S. Hu*, P. Abdella*, H.P.
Eggena*, K. Clegg* and P. Eggena*. VA Med.
Ctr., Sepulveda and UCLA Sch of Med., Los
Angeles, California.
We examined the effect of rHuEPO on
blood pressure (BP) and the renin—
angiotensin axis in male, lO—wk—old
spontaneously hypertensive rats (SHR).
Experimental rats (EXP) received
subcutaneous rHuEPO (150 U/kg) in albumin
every other day for 2 weeks. Control rats
(CTL) received albumin only. Tailcuff BP
rose in both EX? and CTL but became
significantly higher in EXP from day 6 to
the end of the study, 179±2, SEM, vs 167±2
mmHg (P<O.OOl, N=lO). Hematocrit (Hct) also
increased in EX? but did not correlate with
the increases in B?. Plasma and tissue
(brain, aorta and kidney) renin and renin
substrate as well as tissue inRNA for renin
and renin substrate were not different
between EXP and CTL. RHuEPO also increased
B? and Hct in normotensjve Wistar rats.
Concomitant oral enalapril (3mg/kg/day),
prevented the rise in HP but not the rise
in Hct. Thus, rHuEPO increases HP in both
hypertensive and normotensive rats. This
does not correlate with changes in Hct and
is not associated with stimulation in
circulating or tissue renin activities.
R}IUEPO-HPT may elucidate non—angiotensin
mediated action of CEI.
EFFECTS OF INDUCED HYIDROCEPHALUS IN DOCA-NaC1
HYPERTENSION. Juno Y. Lee* and Louis Tobian,
University of Minnesota, Minneapolis, MN.
The third brain ventricle area (AV3V) is vital
for maintenance of normal body fluid homeostasis
and cardiovascular responses, including blood
pressure. In our present Study, we blocked the
cerebral aqueduct stereotaxically with silicone
and epoxy materials to produce hydrocephalus. In
doing this, the 3rd ventricle volume of the brain
is enlarged, which may disturb the CNS signal
which is triggered by a high NaC1 diet. Following
a true or sham block of the aqueduct in 4 week old
male SD rats, DOCA salt hypertension was induced
by DOCA silicone disk implantation (150mg/kg) and
a 6% high NaCl diet. After 5 weeks, both sham and
true blocked groups showed similar BE' levels, 175
vs 171 (NS). However, after 7 wks, 27 sham
blocked rats had BPs averaging 189 2.5, while 25
true blocked rats averaged 175 3.6 mmHg(p<.005).
After 14 wks, 20 sham rats again showed a higher
rise in their mean BE' than that of 19 true blocked
rats, 203 4.5 vs 187 5.9 mmNg (p <.05). The
sham group also showed a much higher mortality
rate by 11 wks postsurgery: 8 dead out of 32 sham
rats vs none in 25 true blocked rats (p <.01).
Furthermore, average wet and dry weights of hearts
and kidneys were significantly heavier in the sham
control group than in the true blocked group:






— 8%, p <.06
Kidney,wet(g 1.62 .07
dry(g .36 .0 1.31 .08.33 .01 —19%, p <.01— 8%, p <.05
These results indicate that the true block reduces
hypertrophy in both hearts and kidneys, maybe via
a lowered BE'. The rats with the true aqueductal
block showed protection from severe mesenteric
arterial lesions, the leading cause of death in
the sham control group.
ENHANCED CONSTRICTOR RESPONSES OF ARTERIAL RINGS
TO ENDOTHELIN (END) IN GENETIC AND ACQUIRED
MODELS OF HYPERTENSION. S.Y. Lin*, H. Cai*, Q.Y.
Gong,*, J.H. Zhon*, D. Chang*, J.K. Chang*, and
Y.N. Wang* (introduced by M.H. Humphreys),
Division of Nephrology, Shanghai Medical
University, PRC and Peninsula Labs, Belmont, CA
USA.
We studied the maximum contractile force (Emax)
and half-maximal concentration (EC50) of rat tail
and renal arterial rings in vitro to graded
concentrations of END. We isolated rings from
spontaneously hypertensive (SHR, genetic model)
and 2-kidney, 1-clip (2K1C, acquired model) rats
and compared responses to rings from their
respective normotensive controls (Wistar Kyoto,
WKY and Sprague Dawley, SD). Plasma
immunoreactive END concentration did not differ
in the four groups. Emax of SUIt rings was not
greater than WKY rings, but EC50 was
significantly less in SHR than in WKY (tail:
0.89±0.48 vs. 1.71±0.73; renal: 0.61±0.26 vs.
1.27±0.61 x 1O8M, p<.O5). In contrast, rings
from 2K1C and SD had similar EC50, but 2K1C had
significantly greater Emax (709±282 vs 377±124
mg, p<.Ol). Both max and EC50 to norepinephrine
did not differ in SHR or 2K1C rings from results
seen in their respective controls.
These results indicate that hypertensive rat
arteries have abnormal responses to a specific
endogenous vasoconstrictor END. In the genetic
model (SHR), the abnormality is an increased
sensitivity (EC50) to END, whereas in the
acquired model (2K1C), END causes an increased
maximum force development. These abnormalities
may underlie the pathogenesis of these two forms
of experimental hypertension.
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ELEVATED BTIEE CALCIUM IN RED BLIXtD CELLS OF
ESSENTIAL HYPERTENSIVES. PRELIMINARY FINDIUOS WITh
FLUO—3, A NEW FLUORESCENT PROBE. Armando Lindner,
Thomas B. Ninds* and Frank F. Vincenzi4. Depth of
Medicine and Pharmacology, VA Medical Center end
Univ. of Washington, Seattle, WA.
Human red blood cells (REC's) have been
extensively studied in hypertension, yet little is
known atmut their intracellular free calcium (Ca).
The purpose of this study was to apply a new method
developed in our lab for REC Ca measurements to
patients with hypertension. Fresh REC's were
loaded with 1 uM Fluo-3 AN, which releasea Fluo—3,
a probe which fluoresces at high wavelengths and
limits hemoglobin interference. Blood was obtained
from 3 groups: A. Nonsotensive volunteera (rFll),
B. Mypertensivea untreated for at least 2 weeks(nrt3), and C. Treated hypertensives (nrl2), on a
variety of drugs. Ca in RBJ (nM) and MEAN Blood
Pressure (Mean SEM) ware:
GLRXJP A GBflIP B GIRl]? C
Cs W Ca ' Ca IE
182±22 64±4 392±56k 122±2' 2O7±34 l08±3
(4 p <0.02 compared to normotenaives)
A sutgroup of 7 patients was studied twice.
untreated and after at least two weeks therapy with
Lisinopril, HCTZ or Nifedipine. Untreated Ca was
451±77 nfl, and fell to 238±4&, in 6/7 patients, inparallel with the BP. When all groups were
analyzed together there was a positive correlation
between mean Bk' and RBJ Ca (nO.50, p<O.OO1,
dfz36), We suggest that free Ca in RSC 'a is
elevated in essential hypertension, and correlates
with the B?. These data are compatible with
increased calcium "leek" and/or inhibition of the
plasma membrane calcium pomp in hypertension.
SUPERFICIAL NEPHRON RESPONSES TO LOW
DOSE INTRARENAL CONVERTING ENZYME
INHIBITOR (CEI) IN 2-KIDNEY, 1 CLIP
HYPERTENSIVE RATS(2-K,1C ET)
Harald S. Mackenzia and David W. P10th
Div. Nephrology, Med. Univ. of South
Carolina and VA Med Ctr, charleston, SC
Effects of intrarenal infusion of
nonhypotensive doses of CEI on whole
kidney and single nephron function were
examined in 2—R,1C fiT. Anesthestized rats
were studied during control and CEI
periods 3 weeks after clipping. In
response to CEI(Captopril .2mg/kg/hr)
infused directly into the non—clipped
renal artery MAP was unchanged(165±7 to
l61±7mmfig); but urine flow(4.4±.4 to
7.5±.9j.Ll/min), GFR(l.2±.05 to l.S±.l
ml/min), UNaV (130±13 to 407±B8nmol/min),
and RBF(8.6±.5 to 9.3±.6m1/min) all
increased (all: p.05, n=8) . Clipped
kidney function was unchanged. A group of
2—R,1C MT infused with intravenous CEI
exhibited similar responses. Estimates of
nonclipped kidney nephron GFR(ngfr) based
on collections from proximal sites
increased from 31±2 to 34±2n1/min, while
ngfr from distal collections incraased
from 25±2.5 to 33±2nllmin during CEI.
Paired proximal — distal ngfr differences
decreased from 5.7±0.6 to 1±1.8 nl/min
during CEI. These data suggest that the
natriuretic effects of CEI in the 2—K,1C
HT rat can be dissociated from its
systemic hemodynamic effects and may in
part be mediated by decreased
tubuloglomarular feedback activity.
Abstracts
A REIATIONSI-UP BETWEEN HEMATOCRIT AND BLOOD
PRESSURE CONTROL JN SPONTANEOUSLY
HYPERTENSIVE RAT
Anil K. Msndal, Dinko Susie, and Dusan Renters. Wright State Usiv,
Dept of Med., VA Med Center, Dayton, Ohio, and Inst for Med Res,
Belgrade, Yugoalsvia.
We have shown that chronic subcutaneous heparin (H) tigaificantly
reduces blood pressure (BP) which is invariably accompanied by a
significant decrease in hematocrit (Bet) in spontaneously hypertensive
rat (SHE). This report describes the mechanisms of chronic Bet
decrease and its effect on BP in SHE. Groups of SHE and
normotrnsive Wistar rat (NWR) (8 in each group) were treated with
H (250 iu BID), phenyllsydrarine (PHZ) (hemolytic agent) (20
mg/kg) three times weekly i.p., packed red blood cell (RBC) (3 ml,
80% Met) twice weekly, i.p., for 4 weeks. Untreated groups served as
controls. Systolic HP (cuff) and Met were measured weekly. At end o
4 weeks, 24h urine was collected for ereatinine (Cr), PGF2a,
Kallikrein. Direct B? and cardiac output (CO) and total peripheral
resistance (TPR) were obtained, and blood was collected for Bet, Cr,
plasma renin activity (PRA), aldosterone (Aldo) and scanning
electron microscopy (SEM) of RBC membrane. H or PMZ
significantly decreased Met (48 vs 37%;P< .01) in both SHE and
NWR, but was accompanied by a significant decrease in BP (201 vs
167 mmHg;P <.05) only in SHE. Packed RBC significantly 'mcreaaed
Met in both SHE and NWR, but caused significant elevation of B?
(201 vs 219 mmHg;P <.05) only in SHE. A highly significant positive
correlation waa found between Bet and BP (r —0.96;P< .001) only in
SHE. No difference was found in PEA, Aldo, Ccr, PGF2a and
Kallikrein between the groups. A significant decrease inTPR and
increase in CO was obtained in both SHE and NWR. SEM showed
95% echinocytes (spiny RBC) in H-SHR. This was significantly
(P <.01) higher than those in control SHE. A significant negative
correlation between Met and ecbinoeytea (P <.05) was obtained. This
study concludes that 1) H decreases Met by its effect on RBC
membrane; 2) RBC membrane change could result in B? alterations.
ACE-RELATED CHANGES IN CALCIUM METABOLISM IN THE
SPONTANEOUSLY HYPERTENSIvE RAT, A.S. Martin,* JA
Metz,* D.A. McCarron, E.W, Young. Div. of Nephrol-
ogy, Oregon Health Sci. Univ. Portland, Oregon.
Systemic calcium metabolism as a function of
age and blond pressure (B?) development was studied
in the SHR relative to the normotensive WRY rat.
From studies in the literature, we hypothesized
that several aspects of calcium metabolism would
change as the SHE aged and developed hypertension.
Male SUM and WRY rats obtained from Charles River
were studied at 6, 11, 25, 25, 32, 39, 46 and 53
weeks of age on diets containing 0.52% Ca, 0.4% P,
0,2% Na and 2.2 pg vitamin 03. Tail cuff BP was
significantly elevated in the 12-wk and older SUM.
Peak BP was reached at 18 wks. Urinary calcium
excretion was higher in SHE than WRY from 12 wks on
with no compensatory rise in net calcium absorption
or duodenal calcium transport measured by the Us-
sing apparatus. Nonetheless, no differences in
calcium balance, bone calcium or serum calcium were
discerned between SHE and WRY. Mean serum
l,25(OH)2D concentration was higher in SUM than WRY
at 6 and 12 wks of age. However, mucosal-serosal
(J,) and net (aet) calcium flux across the proxi-
mal duodenum were lower in SHE than WRY at 6 wks
and not different at 12 wks, After 24 wks, the
l,25(OH)2D concentrations were significantly lower
in SUM than WRY. The ages associated with higher
l,25(OH)2D levels in the SHE coincide with the de-
velopment of hypertension. The biphasic pattern
of l,25(OH)2D production appears to be a character-
istic of the SHE. Intestinal calcium fluxes are
inappropriately low relative to the elevated serum




VASOCONSTRICTION IN THE ISOLATED PERFUSED
RAT KIDNEY. Mehrin N.e. Zidek W., Rahn KH*,
(introduced by David McCarron). Med Univ-Poliklinik
Munster, West Germany.
Hypertension is a well known side-effect of
cyclosporinc (CS). The mechanisms of vasoconstriction
of the kidney vessels were investigated in isolated
perfused rat kidneys. The kidneys were perfused at
constant pressure at 37C with Tyrode's solution
equilibrated with 95% °2/ COz. Ethanol was used as
a solvent for CS. At a concentration of 500 ng/ml CS
induced an increase in mean vessel resistance of 0.97
0.55 l0 dynesseccm; 2000 ngjml resulted in increases
of 2.29 1.33 l0 dynesseccm (n=12, p<0.0l).
Maximum contraction was reached after 4.04 2.11 mm.
The vasoconstrictive effect of CS was not affected
saralarin (10'M), nifedipine (l0M) ketanserine (l0 M)
and trifluperazine (an inhibitor of calmodulin) (l04M).
Phentolamine (10°M) and prazosin (l06M) completely
blocked the CS-induced vasoconstriction. Perfusion with
Ca-free solution did not alter the CS-induced
vasoconstriction. Also, pretreatment of the rats with
reserpine to deplete the catecholamine vesicles did not
alter the vasoconstriction. These results indicate that
Ca++ entry does not play a significant role in CS-
induced contraction of vascular smooth muscle and that
calmodulin-dependent activation of myosin light chain
kinase is not essential for this type of contraction.
These data are Consistent with the notion that liberation
of diacylglycerol by the alpha-l-adrenergic receptor
activates protein kinase C, an enzyme phosphorlating
myosin to generate sustained contraction.
DOES ADMINISTRATION OF 1,25(011)203 DELAY ONSET OF
HYPERTENSION IN THE SHR? JUrsen Merke,* Zoltan
Somodi,* Eberhard Ritz.* Dept. of Med., Univ. of
Heidelberg, FRG (intro, by D.A. McCarron).
Abnormal vitamin D metabolism (Lucas, JCI 78:
221, 1986) has been demonstrated in spontaneously
hypertensive rats (SHE); furthermore, l,25(OH)2D3
receptors in, and actions of 1,25(011)503 on, vascu-
lar smooth muscle cells have been demonstrated by
us (Calcif. Tissue mt. 41:112, 1987) and others.
The question arises whether abnormal metabolism of
Ca-regulating hormones (Hypertension 13:233, 1989)
is coincidental or causally involved in genesis of
hypertension (HT). To further address this issue,
we followed development of HT (sequential SF tail
plethysmography) in 6-, 10-, and l3-wk-old SHR and
WKY rats respectively raised on 0.9% Ca, 0.6% Pi,
500 U/kg vitamin D diet and free access to deion-
ized water. 1,25(OH)2D3 s.c. in physiological (10,
20 pmol/D) or pharmacological doses (80, 160 pmol)
was given for 4 weeks. Administration was started
at first appearance of HT (4 wks) and after HT had
been established (12 wka). Started at 4 or 12 wks,
l,25(OH)2D3 did not significantly lower EP time
integral in any of the groups, but there was a
suggestive (p<O.l) trend with supraphysiological
doses. Interpretation of these results is con-
founded by lower weight gain at high dose. Within
the sensitivity of this procedure, no significant
effect of l,25(OH)2D3 on HT was discernible. The
data suggest that the role of l,25(OH)2D3 on HT, if
any, is a minor modulatory one.
CONTRASTING EFFECTS OF WVASTATIN (L) AND EZ%ALAPRIL
(E) ON GWNERIJLAR INJURY IN DAIIL SALT-SENSITIVE (S)
RATS. N.?. O'Donnell, B.L. Kasiske, P.G. Schmitz*,
S.A. Katz, V.P. Keane. Hennepin Co. Medical Ctr.,
University of Minn., Minneapolis, MN.
Reducing serum cholesterol (CHOL) with L, or
decreasing glomerular capillary pressure (P)with
E, has been shown to ameliorate glomerular injury
in some experimental models of progressive renal
disease. Whether these agents are effective in the
Dahl S rat, a model associated with hyperlipidemia
and low-renin hypertension, is unknown. Male S
rats were fed 4% Mad from 6 weeks of age and
received either L (4 mg/kg) dissolved in vehicle
(V), E (50 mg/L drinking water), or V alone.
Results at 28 weeks (maan±SE; different
superscripts indicate p<O.O5):
BP CHOL U,V FCSQtW (malts) (ms/lOOmL) (m/24h) (I)
S+V(n—9) l67±8 136±l3 l30±2l 16.5±4.5
S+E(n—9) l48±4b l51±20 106±23k ll.6±2.8
S+L(n—lO) l36±3b 84±lb 3l±7b 2.6±O.6b
Food intakes were not different between the
three groups. L significantly reduced blood
pressure (SF), CIIOL, urine albumin excretion
(U,V), and the incidence of focal glomerulo-
sclerosis (FGS). E also lowered BP,but did not
affect either U,V or FGS. P at 12-16 weeks was
similar in V (55.6±L5 misltg), E (53.8±2.6 mmHg),
and L (53.0±1.0 mmltg) treated S rats, We conclude
that (1) cholesterol is important in the patho-
genesis of glosierular injury in Dahl S rats, and
(2) E can lower BP in low-renin hypertension, but
may not affect P or glomerular injury in this
setting.
Free Cytosolic Calcium (Cai2) in Response to
Changes in Intracellular pH (pHi) in Cultured
Vascular Smooth Muscle Cells (VSMC). Peces R,
LaPointe MS and Bathe DC. Northwestern University
and Lakeside VA, Chicago, II.Cal2 and pHI are both Involved in the regulation of
smooth muscle cell contraction. This study examined the effect of
wide alterations of pHi in either the acid or the alkaline direction on
Cal' in rat aortlc VSMC grown to confluence. Coverslips were
loaded with either BCECF or Fura-2 for continuous monitoring of
pHi or CaRl', respectively. Cell alkalinization by exposure to 20
mM NH4CI produced a rapid Increase In pHi (pI-Ii 0.30±0.04) at
30 seconds, which was associated with a rapid rise in Cai2'l'
(ACa2'l' 51±10 nM). In thenominal absence of extracellular Ca2',
alkalinization still produced a rise in Cai2l' (ACai2 49±8 nM)
whereas TMB-8, a compound which is believed to block calcium
release from the sarcoplasmic reticulum (SR), completely inhibited
it (ACaI2l' -17±9 nM). In the absence of external Na", the
increment In Cal2"' was magnified (SCaR" 89±14 nM). Following
complete recovery from alkalinization, acidification by NH4CI
washout (pHi -0.70±0.07) also resulted in a rapid rise In Cai2'
(Cai2+ 35±4 nM) which was also seen in the nominal absence of
extracellular Ca2"' (Cai2" 37±8nM) and was not blocked by
TMB-8 (Cai233±7 nM). In the absence of external Na', the rise
in Cai2"' was greatly amplified (Cai2" 72±15 nM). These findings
show that acute changes in pHi in either direction Induce a rapid
increase in Cai2' which is Independent of extracellular Ca"'.
Acute intracellular alkalinization likely releases Ca2"' from the SR
whereas acute acidification may increase CaRl' by releasing it from
an intracellular store which is not TMB-8 sensitive. In the absence
of external Na", the increase in Cal2"' elicited by pHi change is
augmented, suggesting a further accumulation of Cai2" via
Na17Ca2 exchange.
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PREGNANCY INDUCED HYPERTENSION AND PROTEINURIA IN
RATS WITH CHRONIC GLOMERULAR DISEASE. RELATIONSHIPS
WITH GLOMERULAR PROSTANOID SYNTHESIS. E. Podjarny,
D. Tobvin, J. Bernheim, A. Pomerans, N. Rathaus,
J. Shapira, I. Yosef and 3. Bernheim. Meir Hospital,
Kfar Saba & Tel Aviv University, Israel
In patients with chronic glomerular disease
(CGD), pregnancy may have a deleterious effect on
blood pressure, proteinuriã and GIR. To evaluate the
effect of gestation in an experimental model of CGD,
adriamycin (A), 4 mg/kg SW, was injected IV to 20
female rats. 15 days later, 10 of them were coupled
CAP), and were studied at the end of the gestation
period (days 20—22). The results were compared to
those found in 10 normal (N) and 10 normal pregnant
rats (NP).
Daily proteinuria (UPROT, mg/day), mean arterial
pressure (MAP, mmHg), inulin clearance (GFR, ml/min/
100 g SW), glomerular prostanoids (PGEL, PGIL, and
TXB,., pg/mg prot/30 mm) synthesis, PGE,JTXB,. (E/T)
and PGIJ./TXBL (I/T) ratios, blood and urine biochem-
istry were measured. The results were as following:
MAP GER UPROT E/T I/T
N I097 0.75*1 1.6t.3 1.60*0.4 O.6O 0.1
NP 35±7 1.20±.2*2.8*.3 1.36±0.1 0.36* 0.4
A 124±3 O.51±.05 28*18** 1.91±0.2 1.03± 0.1
AP 143±4* 0.48±.05 17454*1.050.2***0.55±
vs all the groups. **2p(O.Q1 vs N and NP.
***=pcO 003 vs A.
Body weight was similar for all groups. In
pregnant rats, a significant decrease, in urinary
excretion of Na was noted. Kidneys were normal both
at light and electron microscopy.
In AP rats, GER remained lower during pregnancy,
whilst MAP and urinary protelnuria were markedly
enhanced. Glomerular synthesis of vasodilators
prostanoids did not change, but TXB synthesis was
enhanced in AP rats, (670±86 vs 325±63 in A, p0.01),
with a decrease in E/T and I/T ratios.
We conclude that in this experimental model,
gestation was not associated with the expected
increase in GFR, BP and UPROT were markedly enhanced.
This may be related to imbalance in synthesis of
gloserular prostanoids.
CARDIOPULMONARY BAROREFLEX ACTIVITY (CPBRA) IN
THE DAHL SALT-SENSITIVE (OS) AND SALT—RESISTANT
(BR) RAT. Sreenivaa Reddy,* Christine Baylis,
and Theodore Kotchen, West Virginia Univ., Depts.
of Med. mnd Physiol., Morgantown, West virginia.
The purpose of this study is to evaluate the
role of CPBRA in the development of hypertension
in the OS rat. Cardiac output (thersodilution),
peripheral resistance (TPR), and right atrisl
pressure (RAP) were measured in chronically
instrusented, conscious animals before and after
volume expansion (VE) with isotonic NaC1 (3% of
body wt over 20 sin). The reduction of TPR in
response to VE was used as an index of CPBRA. OS
and OR were fed either 1% NsCI or 7% NaCI for S
dsys. Arterial pressure of OS (129 asHg 3SE)
was higher (PC 0.01) than DR (111 2) and did
not increase after 7% NaCI. On 1% NaCI, cardiac
output and TPR did not differ in OS and OR,
however, on 7% NaCl, TPR was higher (PC 0.05) in
OS (2.75 aaHg/sl/sin/lOOgs 0.16) than OR (2.20
0.14). RAP was higher in DS than OR (p< 0.01)
on both 1% NaC1 (3.3 csH2O 0.2 vs 2.4 0.2)
and 7% NaCI (5.4 1.3 vs 2.0 0.2); RAP was
increased by high NaC1 in DS (pC 0.05) but not
DR. in response to yE, RAP increased (p< 0.05)
similarly in all groups, and natriuresis did not
differ in OS and OR; arterial pressure did not
change. On 1% NaCI, TPR decreased (p< 0.02) in
OS and DR in response to yE, and the reduction
of TPR was less (p< 0.02) in OS. On 7% NaCI,
TPR decreased (pC 0.01) with VE in DS but not OR,
possibly due to differential effects of 7% NaC1
on neural activity in OS and DR. Thus, on 1%
NsC1, RAP is increased and CPBRA is decreased in
OS. This say account for the NaC1-induced
elevation of TPR in OS.
WEIGHT REDUCTION DECREASES BLOOD PRESSURE
AND DIMINISHES PROTEINURIA IN
SPONTANEOUSLY HYPERTENSIVE RATS. Efrain
Reisin and Mark H. Huth.', LSUMC,
Nephrology Section, New Orleans,
Lou isina.
Changes in intraarterial mean blood
pressure (MAP) and urinary protein
excretion (Upr rig 24hr/g Kidney) were
determined both before and after a)weiqht
reduction (WR), without protein,sodium or
potassium restriction, b)oral hydrolazine
(H) 10mg/Kg/day or c) placebo (I')
treatments in spontaneously hypertensive
rats (SHR). MAP was measured without
anesthesia and in unrestrained status.
All basal measurements were repeated after
an average treatment of 16 + 3 days. The
results were as follows:
HI F I F I F
weight g 265 301* 265 279 262 194'
MAP mmHg 171 164 177 143* 182 152*
Upr mg 24hr/
g Kidney 4.3 4.5 4.6 4.8 5.1 2.5*
* p< 8.01 I: Initial F: Final
MAP was significantly reduced in SHR
treated with H or WR (without sodium or
protein restriction). Proteinuria was
reduced only in the WR treated group. In
conclusion WR but not H treatment,despite
comparable degree of MAP reduction,
ameliorated proteinuria. This suggest
that WR may be of benefit in slowing down
the progression of renal damage in SHR.
DECREASED PROSTANOID-NEDIATED, ENDOTMELIUN-
DEPENDENT RELAXATION AND INCREASED SENSITIVITY TO
NOREPINEPNRINE IN RESISTANCE VESSELS FRON
CYCLOSPORINE TREATED TRANSPLANT RECIPIENTS.
NT Richards*, RG Wolf son', L PostoC and PJ
HiltoC (intr. by T Golpar). Renal Laboratory, St
Thomas' Hospital, London SE1, UK.
Administration of cycloaporine (CyA) to
transplant recipients say lead to the developsent
of hypertension the mechanism of which is unclear,
though it is associated with a raised peripheral
vascular resistance. We have studied the
functional properties of subcutaneous resistance
vessels (n=12, aean internal diaaeter 216 l3ua)
from 7 patients with functioning renal transplants
treated with CyA. Tha veasals were mounted in a
syograph capable of aeesuring isosetric tension.
Cumulative concentration response curves were
constructed for norepinephrine and potassium and
to acetylcholine in the absence and presence of
aethylene blue in vessels precontracted with
norepinephrine. The sensitivity of the vessels to
noradrenaline was increased 2.4 fold compared to
normal. pD, (-log[EC50 aol/i)) 7.09 .11(tranaplants), 6.71 .04 (norsals), nO.001. The
contractile response to potaasiua was unaffected.
Endothelium-dependent, prostanoid mediated
relaxation, (the residual response to
acetylcholine in the presence of methylene blue)
was reduced 6 fold in transplant recipients. PD2
6.77 . .16 (transplants), 7.76 .22 (norsals),
NO.02. The raised peripheral vascular resistance
seen in patients treated with CyA say in part be
explained by an increased sensitivity to




SODIUM HOMEOSTASIS IN RATS WITH NEPHROSCLEROSIS.
Gerd K.W. Schwietzer*,Armin Distler*,Hristos Kalai-
tzis*,Detlef Köhler*.(intr.by R.A.K. Stahl), Dept.
of Nephrology, Univ. of Frankfurt and Klinikum
Steglitz, Univ. of Berlin.
The role of sodium in the pathogenesis of chro-
nic renovascular hypertension (RVH) is still un-
clear. Therefore, we studied sodium balance and
excretion of PGE1, 6keto—PGF1a and TXB2 in rats be-
fore and after removal of the clamped kidney(NX),
after NX during a high sodium diet (HSD,l5mEq/d),
following denervation (RNX) of the remaining con—
tralateral kidney in controls (I,n=15),rats with
normal blood pressure (BP) after NX (II,n=l8) and
persistent high BP after NX (III,n=16). NX did not
influence sodium balance in group II or III despite
a different BP-effect. During HSD, BP increased
from 121÷10 to 130÷11 (II) and from 157÷8 to 162÷
13 mmHg (III) but not in controls. During HSD, so-
dium retention occured in group III only. BP—chan-
gem during HSD were unrelated to changes in sodium
balance. Following RNX, BP decreased significantly
more in group III without changes in sodium balance.
In contrast to (I), PGE1-excretion did not increase
in (II) or (III) following HSD. Basal TXB2—excre—
tion was higher in group III.
It is concluded, that the ability to excrete so-
dium is impaired in chronic nephrosclerosis but
sodium sensitivity occured unrelated to changes in
sodium balance. Therefore,sodium may exert a direct
pressor effect. In addition, afferent renal nerves
may play a role in chronic RVH. The ratio of PGE1/
TXB2—excretion was decreased before and even more
during HSD in rats with chronic RVH, indicating
an imbalance between vasodilatory and constrictory
prostanoids.
ABNORMAL PARANETERS OF ACID-BASE BALANCE
IN SALT—SENSITIVE MN. Arya H. Sharma,Sabine Schattnfroh , Andreas KribbenArmin Distler (intr. by Friedrich Luft),
Dept. of Intern. Med., Klinikum Steglitz,
Free University of Berlin, Berlin, FRG.
To test the hypothesis that salt-
sensitivity in man is associated with
abnormal acid—base—homeostasis, we per-
formed arterial blood—gas analyses in
normotensive subjects previously shown
to be salt—sensitive (SS, n=7) or salt—
resistant (SR, n=8). They were given a
low salt diet (20 senol NaCl/d) for 3
weeks adding 200 mmol of sodium per day
either as the chloride or citrate salt
for 1 week each in a placebo—controlled
single—blind crossover study.
Arterial pH was lower in the SS group
under both the high (p<O.Ol) and low NaC1
(p<O.0l6) regimen than in the SR group.
Sodium citrate led to an increase in pH
and HCO3 levels in both groups (p<0.Ol).
Whereas NaC1 increased mean arterial
blood pressure in the SS group (p<O.Ol),
sodium citrate did not. There was an
inverse correlation between the increase
in blood pressure caused by NaC1 and
arterial pH (r=—O.68; p<O.005).
Our finding of a NaCl induced rise in
blood pressure being linked to the
presence of relative metabolic acidosis
points to an abnormality in acid—base
regulation in salt—sensitive man.
Decreased Intracellular pH (ipH) in
Lymphocytes From DahI Salt-Sensitive Rats.
Ml Sobrero , A Saleh and DC Bathe. Northwestern
University and Lakeside VA Medical Center, Chicago,
IL.
We have recently shown that lymphocytes from the
Spontaneously Hypertensive Rat (SHR) have reduced
intracellular pH (ipH) as compared to those from
normotensive Wistar-Kyoto rats. It is uncertain whether
the pH alteration is a peculiarity of the SHR (or WKY)
or whether this alteration is generalized to other
models of hypertension. In this study we sought to
determine whether the ipH alteration can be seen in
lymphocytes from the Dahl model of genetic
hypertension. Dahi salt-sensitive and DahI
salt-resistant rats were fed a high salt diet for three
weeks after weaning. As anticipated, the salt-sensitive
rats developed hypertension whereas the salt-resistant
ones did not (systolic blood pressure 183±8 and 98±4
mmHg, respectively p<0.O01). The ipH of lymphocytes
suspended in a HEPES buffered solution was
significantly lower in the salt-sensitive than in the
salt-resistant rats (7.06±0.03 n=10, and 7.23±0.01
n=10 respectively, p<O.001). We conclude that
reduced ipH is a feature of lymphocytes from the DahI
rat model of genetic hypertension. Thus, our previous
finding of reduced ipH in the SHR model of
hypertension is extended to a model of salt sensitive
genetic hypertension suggesting a possiblegeneralized ipH alteration associated with
hypertension.
CALCIUM EXCRETION BY THE DAHL RAT KIDNEY:
EFFECT OF THE RENAL PERFUSION PRESSURE.
T.H. Steele and L. Challoner-Huei' University of
Wisconsin—Madison, Madison, WI.
According to a "calcium (Ca) depletion hypo-
thesis" for NaCI-dependent hypertension, renal
Ca wastage is counteracted by increased para-
thyroid activity and antedates the onset of hy-
pertension. Hypercalciuria and diminished renal
responses to parathyroid hormone have been ob-
served in young NaCI-sensitive Dahi hypertensive
rats (DS), compared to their NaCI-resistant (BR)
counterparts {J HypertensIon 4: 19-26, 1986). Welooked for a renal Ca "leak" in NaC1—sensitive
hypertension, using Isolated perfused kidneys
-
fromDSand
.-—D/Low NaC1(6) 1 DR rats on
•DJIII1b NeCl(6)... / ,. low and highNaCl intakes,6- by measuringCa excretion
at 4 perfu-
4 . sion pres-
N sures. Ab—
solute andI NaCI(5) fractional Ca
.r — / H, 1 excretions
were not
greater in
'.' CMII DS than DR
kidneys.
NaCl loading did not lead to Ca wastage by
either the DS or DR kidneys. These results
argue against the existence of intrinsicaUy defec-
tive DS kidney Ca transport, and against aprominent role for renal Ca losses In the
pathogenesis of DS rat hypertension.
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DOSE-DEPENDENT PROTECTIVE EFFECTS OF 59-29852
AGAINST STROKE AND HYPERTENSIVE RENAL DISEASE IN
STROKE-PRONE SHR. Charles T. Stier. Yr., Fangming
Lin and Praveen Chander, New York Med. College
Depts. of Pharm. and Path. Valhalla NY
SQ-29852, an angiotenain I converting enzyme
(ACE) inhibitor, has a delayed but sustained
effect to inhibit brain ACE. We examined the
dose-dependence of this ACE inhibitor in stroke-
prone SHR (SHRSP) on high NaC1 intake. Animals
received deionized water (control) or 5929852
twice daily hy gmvage in doses of either 1, 6 or
60 mg/kg/day. Control SHRSP developed severe
hypertension and died by 13 weeks of age. In
contrast, 3 of 5 rats treated with low dose
5929852 and all rats treated with 60 mg/kg lived
beyond 18 weeks of age. 5929852 dose-dependently
reduced the marked proteinuria observed in control
SHRSP but at no dosage prevented severe
hypertension. Renal vascular damage (RVD) was
markedly reduced at 6 and 60 mg/kg of 5929852.
GFR (inulin clearance) measured in surviving
animals was 1.23±0.04 ml/min/gkw at 60 mg/kg,
1.18±0.04 ml/min/gkw at 6 mg/kg and 0.81±0.14
ml/min/gkw at 1 mg/kg.
Dose (mg/kg/day)
Control 1 6 60
5SF, mmHg 222±10 242±13 234±8 242±4
UProt, mg/day 206±14 111±26* 60±22* 22±2*+
RVD (0 to 4) 2.8-4-.2 2.2±.5 0.8±.4*+ 0.l±.l*+
Survival 0/5 3/5 5/6 6/6
Age, weeks 12.7±.l 18±2* 20±1* 20±1*
Means SEM, *p<.Ol vs control, +p<.Ol vs 1 mg/kg
These data demonstrate that protective effects of
59-29852 against stroke and hypertensive renal
disease are dose-dependent but unassociated with
marked reductions in blood pressure.
AUGMENTED STORAGE AND RELEASE OF A CATECHOLAMINE
STORAGE VESICLE PROTEIN IN GENETIC NYPERTENSION.
Narwan A. Takiyyuddin, Juan A. Barbosa*, Rodney L.
Casto*, Morton P. Printz*, and Daniel T. O'Connor.
Depts. of Medicine & Pharmacology. VANC & UCSD,
San Diego. California.
Chromogranin A (CgA), a catecholamine storage
vesicle protein whose release indicates sympatho—
adrenal exocytosis, is elevated in human essential
hypertensive plasma. Is augmented catecholamine
vesicular storage and exocytotic release a genera-
lized feature of genetic hypertension in rodents
as well as humans? To explore this question, we
measured plasma CgA and adrenal medullary immuno—
reactivity in Spontaneously Nypertensive Rats
(SHR5) and age matched Wistar—Kyoto (WRY) normo—
tensive rats. CgA was determined by a synthetic
peptide—based RIA corresponding to the CgA N—ter-
minus. Plasma CgA was elevated in SHRs both at 4
weeks (280.8±20.2 vs. 104.1±33.3 pmol/ml) and 12
weeks (334.2±28.3 vs. 107. 1±16.3 pmol/ml)(P(O.O05).
Furthermore, CgA was elevated in adrenala from 4
week old SNRa vs. WRYa (2524.8±324.7 vs. 1250.8±
353.1 pmol/gm) (pcO.O5). In conclusion: 1) Plasma
CgA is elevated early in the life of SMRs and
continues to be significantly elevated with
advancing age. 2) The results are compatible with
increased sympathnadrenal activity as a potential
pathogenetic factor in (rather than a response to)
hypertension. 3) The plssma CgA increase is
paralleled by augmented storage and/or synthesis
of CgA in adrenergic tissues, suggesting that
increased formation of catecholamine storage
vesicle contents may underly hypertension.
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HIGH NaCL DIETS INJURE ARTERIES & GREATLY INCREASE
NORTALITY, ALL WITNOUT CHANGING BP. Louis Tnbisn,
Susan Hanlon*, Univ of Ninnesotm, Minneapolis, Mn
High NeC1 diets often raise SF & thereby
accelerate lesions in arterial walls, with more
strokea in SHRsp & Dahl S rats. Could high NaCldiets increase arterial lesions without raising
B?? To teat this, lOG uninephrectomized Dahl R
rats (highly resistant to NaCl hypertension) were
given DOA (250 mg/kg) in silicone implants &
drinking water containing 1% NaCl & .2% KC1 for 6
weeks. Then the DOCA & saline were removed & the
rats recovered over 4 weeks. Then intraarterial
mean BPS on all rats allowed division of rats into
2 matched groups, each group of SO with en average
B? of 160 mmHg. One group continued on a .3% low
NaCl diet while the other group began an 8% high
NaCl diet for 8 weeks. After 5 weeks on these 2
diets, the intraarterial B? averaged 158 in both
groups. Thus the 8% high NmCl diet produced nofurther rise in B? whatsoever in the Dahl R rats.
Nevertheless, after 8 weeks on the 8% high NaCl
diet, 53% of the rats (26 out of 49) had died;
whereas in the group on the.3% low NsC1 diet, not
a single rat (0 out of 51) had died (p<.000001).
After another 7 weeks on the 8% NaCl diet, all the
rats in this 8% group had died. The chief cause
of death in the 8% NsC1 group was cerebral infarc-
tion. Uremia, congestive failure, cerebral hemor-
rhage, and arrhythmia were not causes of death.
Thus it appears that a high NaC1 diet in mildiy
hypertensive Dahl A rats can greatly accelerate
cerebral arterial disease with brain infarction &
very high mortality, even when the high NaCl
causes no rise in B? whatsoever. Seemingly,
aalt's infsmy goes beyond BE'. If these principles
were also operative and applicable in human hyper-
tension, it would indicate that even "salt-resis-
tant" human hypertensives can reduce vascular
complications by adhering to a low NaCl diet.
OVERACTIVITY OF CATION COUNTERTRANSPORT(CT) IS AS
SOCIATED WITH MICROAL8UNINURIA AND ORGANOMEGALY
IN PATIENTS WITH ESSENTIAL HYPERTEN5ION.R.Trsvi—
aan*,P.Fioretto*,C.Giorsto*,A.Semplicini*,MG Moz—
zato*,R.Noesdini* and GC. Viberti*(intr.by Hick
Zeregos). Padova(ITALY)and Lçpdn(UR).
Sodium—hydrogen sntiport(Ha/H CT)activity is re
lated to regulation of intracellular pH, cell vo-
lume and growth and may be implicated in the pa—
thogenesis of hypertenaion and$ts consequences.
We determined red blood cell Na/H CT(by measuring
Na+influx promoting by sn outward N+grsdient) in
16 patients with essential hyperteoeion(BP>14O/9O
mmHg)mnd in 12 normal controls.Nt/H+CT was higher
in hypertensivea(90±l3mmol/h/lcell)thsn in con—
trols(SO±4;p<O.O5).Eight of the hypertansives had
a N1/H+CT activity above the upper limit of normal
(Mean±25D>SOmmol/h/lcall) and eight a normal HMfH+
CT. Hypertensive patients with high Nt/H+CT had a
a greater prevalence of 1psrtntal hypertension(100%
vs 387,;p<O.O1),higher Na/Li CT activity(.65±.OPva
.37±.O6mmol/h/lcell;p<O.O1) .sn elevated CFR(118±2
vs 108±1 ml/min/1.73m2;p<O.O5)and an increased u—
rinary albumin excretion rate(25±3ug/min vs 7±.6
p<.OOI). Kidney volume(237±18 va 164±10 ml/1.73m
p<.O1)and left ventricular maas(137±4 vs 106±3
g/m2;p<.O1)were also increased in hypartenaivea
tients with high Nt/H+CT. An overactivity of Ha/H+
CT in hypertensive patients is associated with a
strong family history of hypertension and renal
and heart abnormalities which may characterize
that subset of hypertensive patients prone to
long—term target organ complication.
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INHIBITION OF THE LIPOXYGENASE PATHWAY REDUCES
RENOVASCULAR BUT NOT DOCA—SALT HYPERTENSION IN
RATS. Michael L. Tuck, Kenichi Nozawa,* Jerry
Nadler,* Michael S. Golub,* Naftali Stern,* Dalila
Corry. Sepulveda VA Medical Center, UCLA School
of Medicine, Sepulveda, CA.
We have demonstrated that inhibition of the
lipoxygenase (LO) pathway of arachidonic acid
attenuates in vitro vascular responses to angio—
tenain II (All). Thus, we compared the in vivo
hypotensive effect of the LO inhibitor phenidone
(PHE) in rats with 2—kidney, 1—clip (2K,IC) hyper-
tension (HTN) and rats with DOCA—salt (DOCA) HTN.
PHE (60 mglkg/d) for 21 days attenuated HTM in
treated compared to untreated 2K,1C rats (tSBP:
50±10 vs 100±9 isa Hg, p<O.OO1). PHE did not modi-
fy HTN in DOCA rats. In established HTN (3 weeks)
PIlE injection i.p. had a greater acute depressor
effect in 2K,1C than in DOCA rats (tmean BP: —48±
8 vs —22±9 aim Hg, p<O.05). Indomethacin did riot
alter gp in 2K,1C or DOCA rats. Plasma renin con-
centration (PRC) was higher in 2K,1C than DOCA
rats (64±11 vs 3±1.5 ng/ml/hr, p<O.OO1). The BP
effects of PHE in 2K,1C rats were not due to
changes in sodium balance or PRC. Aortic 12—hy—
droxyeicosatetraenoic acid (12—HETE) was increased
by 401 in 2K,1C rats and was inhibited by P118
104M (6.7±1.0 to 2.6±0.4 rig/mg protein, p<0.Ol).
The depressor effect of LO pathway inhibit ion in
2K,1C HTN supports the role of LO products as
direct mediators of the vascular actions of All.
INHIBITION OF ENDOTHELIUM DERIVED
RELAXING FACTOR (EDRF) WITH N-METHYL
ARGININE (NMA) INCREASES BLOOD PRESSURE IN
CONSCIOUS ANIMALS. JG Umans , MD Lindheimer
and WM Barron*, Depts of Medicine & Obstetrics and
Gynecology, University of Chicago, Chicago,IL
Vascular endothelium modulates responses to vasocon-
strictor and dilator agents yj, however, the role of
EDRF in the regulation of blood pressure (BP) j vvo
remains unclear. We used NMA, an inhibitor of arginine
dependent EDRF biosynthesis, to investigate the contri-
bution of EDRF to the control of basal BP in virgin and
near-term pregnant Sprague-Dawley rats. The latter were
studied to evaluate the potential contribution of EDRF to
the marked peripheral vasodilatation and blunted pressor
responsiveness which accompanies rodent gestation. Hemo-
dynamic responses were determined in awake, chronically
instrumented animals. Basal mean arterial pressure (MAP)
and heart rate (HR) were 107±8 mm Hg and 399±28 b/mm
(n14) in virgin and 102±9 mmHg and 373± 16 b/mm
(n=6) in gravid rats. Following NMA 150 mg/kg i.v.,
increments in MAP (MAP) and decreases in heart rate
(HR) were similar in each group (virgin: 4MAP=38±12
mmHg, HR= -65±27 b/mm, n=14; gravid: LMAP 33±8
mmHg, HR=-63±20 b/mm, n=6). Pretreatment with L-
arginine (100 mg/kg bolus then 50 mg/kg/mm x 10 mm)
reduced pressor responses to NMA by in both virgin
and pregnant animals. In contrast, L-arginine had no
significant effect on pressor responses to phenylephrine 6.4
mg/kg iv. Conclusions: These data suggest that EDRF
contributes importantly to the regulation of basal arterial
blood pressure in the rat in yg. In addition, pregnancy
does not appear to alter the role of EDRF in the
maintenance of basal BP in this species.
EFFECT OF N ESSEN'ELAL FMTY ACID DEFICIENT DIET
(EFAD) ON DEVET.DF4ENT OF AIBJMINURIA IN ThE
SIONTANECUSLY HYPERTENSIVE RAT (StIR). Judith
Van Liew, Leonard Feld, Steven Cachero*,
Bernice Noble. University at 8.iffalo,
thildrens' Hospital, VA Medical Center,
Departments of Microbiology, Pediatrics and
lysiology, Buffalo, NY.
The acsumulation of interstitial and
perigicimerular macrophages is characteristic ofthe renal pathology in the StIR. n EFAD diet isknown to result in a decrease in the resident
macrophage population. This study examined the
effect of an EFAD diet on the developsent of
increased albumin excretion (sm/24 hr x bOg t)
and systolic blood pressure (mmflg) in the StIR.
Treated StIR (SIIR-EFAD) were given an EFAD diet
at 20 weeks of age. Untreated StIR and Wistar-
Kyoto rats (WRY) served as age-matched controls.
Group Itge,wks Bid Pressure ATh Excretion
WRY 20 126±3 0.33±0.02
(5) 40 112±5 0.35±0.03
StiR 20 igi±4a 0.43±0.06
(5) 40 2i2±7a 4.ao±o.43a
SEN—EFAD 20 l98±6 0.24±0.06
(8) 40 2o8±6a i.i2±o.2oa,b
mean±SE, (n), P<O.05
a - different fxma age-matched WRYb - different from age-matched StIR
The EFAD diet had no effect on the development
of hypertension. However albumin excretion at
40 weeks of age was reduced in SHR—EFAD conpared
to untreated StIR.
We conclude that an EFAD diet delays the
development of albi.msinuria in the SEN.
BLOCKADE OF VASCULAR VASOPRESSIN RECEPTORS
AUENUATES THE INCREASE IN BLOOD PRESSURE
DURING DIETARY SODIUM RESTRICTION IN THE RAT.
Richard C. Van, S.H. Valencia', and B.G. Hanss' Tulane
Univ. Sch. of Med.; Dept. of Physiology, New Orleans,
Louisiana.
Dietary sodium restriction can result in a significant
elevation in blood pressure above normal in the rat. This
study was designed to evaluate a possible role for a vascular
pressor effect of vasopressin in this response. Chronic
femoral arterial catheters were implanted into 27 male
Sprague Dawley rats. The right kidney was removed from
each rat, and an osmotic minipump (ALZET) was implanted
subcutaneously and connected to the left jugular vein via a
polyethylene catheter. LS-ANT rats (n=1 0) were maintained
on a low sodium diet (0.003 mEq Na/gram) and infused via
the minipumps with a vasopressin vascular V1.receptor
antagonist. LS-DEX rats were (n=7) maintained on the low
sodium diet and infused with dextrose. NS-DEX rats (n=10)
were maintained on a normal sodium diet (0.14 mEq
Na+/gram) and infused with dextrose. Comparison of mean
arterial pressure (mmHg) over time is shown below.
'P<0.05 vs PRE NX.
Days after Nephrectomy (NX)
PreNX z
LS-DEX 112±2 124±3' 126±4*
LS-ANT 106±2 113±3 111±3
NS-DEX 108±3 111,3 105±2
Infusion of the vasopressin receptor antagonist
significantly attenuated the increase in mean arterial pressure
observed during sodium restriction. This data indicates that
the elevation in blood pressure associated with dietary
sodium restriction is partially dependent upon the vascular
pressor effects of vasopressin.
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ENDOGENOUS OUABAIN-LIKE FACTOR (OLF) STI—
P4ULATES NaYH-ANTIPORT IN RAT VASCULAR
SMOOTH MUSCLE CELLS (VSMC): EFFECTS ON
Ca2 MOBILIZATION. C. Wanning,* H.
Lehnert, H. Michel,' H.J. Kramer. Med. Poilkilnik,
Univ. of Bonn, West Germany.
OLF, an Inhibitor of Na-K—ATPase, may play a
rote In certain forms of hypertension. We Isolated
OLF from the urine of salt-loaded healthy subjects
by chromatographtc procedures. In vitro-inhibition
of Na-K-'ATPase was demonstrated In an enzyme
preparation from hog cerebral cortex. The effects of
OLF on Intracellular Ca2 concentrations ((Ca)i)
and pH (pHi) were examined In cultures of VSMC
using the fluorescent probes fura2 and BCECF,
resp.. Within 30 mm OLF induced an Increase of pHi
from 7.09±0.03 to 7.28±0.04 (p<.002). Arglnine vaso—
pressin (AVP, 10-1M) also Increased pHi (7.09± 0.03
vs 7.26± 0.04, p<.01). However, the effects of OLF
and AVP were not additive and both were complete-
ly blocked by amiloride (10M). Preincubatlon with
OLF (45 mm) increased basal (Ca], from 87±6 to
160±8 nM (p<.001) and enhanced AVP-stlmuiated
maximal [Ca2]i (418±11 vs 523±14 nM, p<.01). OLE
also Induced a rapid transient Increase of (Ca]i(87±6 vs 178±9 nM, p<.01); (Ca]i returned to basal
levels within approx. 4 mm. Amiloride blocked the
sustained effect of OLF on (Ca]i (77±11 vs 86±12
nM, NB) and also completely inhibited the OLE—
induced transient Increase of (Ca2ii (77±11 vs 65±9
nM, NS). The AVP-induced increase of (Ca'J, was
only partially blocked by amiloride. These results
suggest that OLE may exert its vasoconstrictor pro-
perties at least in part by modulation of Ca2
kinetics In vascular smooth muscle. Its effects on(Ca]i are dependent on stimulation of the Nat/H'-
antiport.
LOW SODIUM AND OUABAIN INCREASE TONE IN HUMAN
RESISTANCE VESSELS: A POSSIBLE ROLE FOR Na/Ca
EXCHANGE? RG Woolf son", L. Poston" (intr. by T
Golper). Dept of Physiology, St Thomas' Hospital,
London SE1 7EM, UK,
Endogenous cardiac glycoside-like activity has
been implicated in the regulation of vascular tone
via inhibition of Na/Ca exchange, yet this
antiporter has not been demonstrated in resistance
vessels. Low sodium inhibits Na/Ca exchange by
reduction of the transpiasmalemmal Na gradient.
Ouabain also reduces this gradient. Using a
Mulvany-Halpern myograph we investigated the
action of ouabain and of low sodium buffer on 41
human subcutaneous resistance vessels from 28
normotensive patients undergoing routine surgery
To investigate intracellular calcium stores
vessels were briefly exposed to 10 pM caffeine
before and after hour of incubation in low sodium
buffer (25 aM) or in l0M ouabain. Both caused an
increase in peak relative tension.
0 pre post p
LOW sodium 8 1.02 + 0.03 1.09 •- 0.14"" <0.02
Ouabain 10 0,97 + 0.04 1.15 + O.O7" <0.025
Control 10 0.94 + 0.05 0.88 + 0.07 NS
(*versuS timed control a: p<0.O4, b: p<O.02)
Prolonged inhibition of Na/Ca exchange by
incubation in low sodium or in 10"M ouabain
caused a significant increase in tension after 6h.
n TENSION (aN/mm) p vs control
Low sodium 7 1.01 * 0.42 <0.05
Ouabain 6 0.52 + 0,17 <0.01
Control 6 -0.13 + 0.04
Na/Ca exchange appears to exist in human
resistance vessels. Inhibition increases stored
calcium but over a longer period tension rises
suggesting that this facility saturates.
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EFFECT OF ISOPROTERENOL ON CHLORIDE TRANSPORT IN
THE DAHL RAT MEDULLARY THICK ASCENDING LIMB.
J. Work and P.Y. Chen*. Nephrology Research and
Training Center. University of Alabama at Birming-
ham, Birmingham, AL, and Division of Nephrology,
Louisiana State University Medical Center,
Shreveport, LA.
The sympathetic nervous system may play a role
in the development of hypertension in the Dahl
salt-sensitive (S) rat. Recent studies demon-
strate that catecholamines stimulate salt reab-
sorption in the medullary thick ascending limb of
Henle. In order to directly examine the effect
of isoproterenol (ISO) on transport in the Dahl
strain, medullary thick ascending limbs were iso-
lated from 25-33 day old prehypertensive S and
salt-resistant (R) rats. The segments were bathed
and perfused in vitro with Ringers-HCO solutions.
Net chloride flux as an index of salt Peabsorption
in this nephron segment (Jnet Cl, pmolmln'l.mnr')
was measured before and after the addition of
lO-7M. ISO to the bathing solution:
n Control ISO
S 5 163±29 270±13±
R 4 269±42 267±64
mean±SEM, t p<O.O5 compared to control,
n=number of tubules.
ISO significantly increased net chloride reab-
sorption in medullary thick ascending limb seg-
ments from salt-sensitive rats. ISO had no
effect on chloride transport in medullary thick
ascending limb segments from salt-resistant rats.
The results are consistent with a genetically
determined difference between strains in salt
reabsorption in the medullary thick ascending
limb of Henle.
ADRENERGIC SYSTEM IN RENAL ANEMIA,
CORRECTED WITH RECOMBINANT HUMAN
ERYTHROPOIETIN (rhEpO). C.A. Baldamus,
M. P0110k, H.M. Steffen, R. MUller,
R. Brunner, J. Saric, P. Scigalla'',
(intr. by K.F. Kopp)
Dept. Med. and Ophthal.', Univ.Cologne
and Boehringer Mannhelm * FRG.
Pathogenesis of hypertension during
correction of renal anemia with rh—EPO
still remains unclear. We therefore in-
vestigated hesodynamics and the adren—
ergic system in 10 transfusion—dependent
RDT patients (3x4hrs/w). Pre and post
correction of renal anemia by rhEPO (3x
120 U/kg/w; lv;).Out—come measures: hemo-
globin (Hb;g/dl), mean arterial blood
pressure (NAP;mm Hg), regional vascular
resistance (R;sm Hg/ml/min/lOOml tissue;
plethysmo—graphy,right thigh), plasma
noradrenaline (NA), and adrenaline
(A;pg/ml), 2— (AZ; thrombocytes;3H—
yohimbin), and 132— (B2; lymphocytes;125J—
cyanopindolol) receptors (fmol/mg prot).
Results are given as mean values;
"p0,05, Wilcoxon paired test.
Hb MAP R NA A A2 B2
pre 7,2 88 25 498 44 214 28
post 10,4* 101' 32* 383* 54' 384' 24'
Correction of renal anemia with rh EPO
increases peripheral resistance.It coin-
cides with normalization of NA with a
rise of A2 but a drop of 82. It indicates
an increased vascular sensivity to chan-
ges in adrenergic tone.This may be one
causative factor development or aggra-
vation of hypertension.
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LONG TERM ACE INHIBITION SUPRESSES HYPEREILTRATION (HE) AND
PAUTEINURIA IN POST TRANSPLANT HYPERTENSIVE (PT5HT) PATIENTS.
T. Rochicchio*, 0. Sandoval, 0. Ron , H. PArez—Grosas5, 3.
Bordes* and 3. Herrera—Acosta. Dept. of Nephroiogy.
Inst.Nacional de Cardiologia",I.ChAsez, Mexico City, Mexico.
Systemic hypertension and renal mass reduction are
associated with gloserular hypertension (OH), HE and
progressive renal injury. Both are present in PTsHT and say
contribute to graft loss. Renal response to acute protein
intake (API) has been used to assess HE. Since ACE inhibition
prevents OH, we evaluate long term affects of Eosinopril (EDS)
on HE and protminuria in PTsHT.
Ten PTsHT patients on azathioprine (2mg/Kg) and pradnisone
(1O—lSmg/D) warm studied. After 4wks on placabo(PBO I), P05
5—4Osg/D was given during l2sos, followed by PRO II. Under
metabolic balance, GER(1311 lothalamate) snd RPE(1 251
Hippuran) ware measured by IV infusion before (B) & after
1
.Sg/Kg 8W API. BP, plasma renin activity (PAR) and
protainuria (U—Prot) ware recorded. Seventeen donors before
(KOb) and 3eos after nephractomy (KDa) served as controls.
PP lEA 51/mm/i .73s2 RPE PAR U—Prot
mei Hg B %RPT B %API ng/ml/h mg/day
KOb 11J,Jea 101aa +18' 320a° +1B' 1,8 *°
KOa 103aa 75aa +16' anDes +17' 2.0 O°
P801 111 B4 +2 208 +9' 2.3 920
EQS 1 mo 1oD 56 + B 191 +18' 8.2*5 590
fQ5 4 mom gg° 48ea +27' 167*5 +23' 13.7*5 72*0
EQS 12 sos 9W'° 51*a +17' lBS +18' 13.7*5 21S
PBOII 115 58 —1 192 —8 2.4 330
ap C CoOS vs P80 I. ap cQ.O5 vs P80 II. 'pc 0.05 55 B
HE was present in PTsHT. PAR changes suggest ACE inhibition.
Restoration of API response was associated with lower 8—DEA
and reduced proteinuria, suggesting that EQS reduced OH. These
affects were reversible, indepandent of 8P control and say be
useful in presenting hemodynasic graft injury.
SALT-SENSITIVITY AND SALT-RESISTANCE IN PRIMARY
ALDOSTERONISM. Emmanuel L. Bravo, Mitsuhide
Imemura*, Fetnat M. Fouad-Tarazi. Cleveland
Clinic Research Institute, Cleveland, Ohio.
The hypertension associated with primary
aldosteronism (PA) is regarded as volume-
dependent/salt-sensitive. In 21 patients with
proved aldosterone-producing adenoma we tested
the hypothesis that PA is associated with salt-
resistance (SR) as well as with salt-sensitivity
(55). We determined hemodynamic (radionuclide
method) and humoral responses during regular,
low and high dietary sodium. Nine patients had
increases in mean arterial pressure (MAP, smsRg)
from 111 4 to 130 4 (SE) (p<O.0001) during
high salt and were considered SS. Twelve
patients whose MAP did not change (from 121 4
to 123 4) were considered SR. Hemodynamic
findings (% change SE) during high salt
revealed varied responses. (fP<0.O5 Low vs High)
Salt Sensitive Salt Resisranr
n.9 I (n=5) II (n=7)
MAP 18.0 2.4t 3.5 1.6 -0.1 2.5
CI 2.5 3.5 10.4 2.8f -8.3 3.4
TPR 12.5 Ls.9f -6.0 2.9 8.3 2.5t
In SS, the rise in MAP was primarily due to
increases in TPR. In SR, MAP remained unaltered
because of adaptive changes in TPR in response
to changes in flow. Weight and volume responses
were similar in SR and SS. Thus the hyperten-
sion of PA can either be SS or SR. Blood pres-
sure in SS patients rises because of vasocon-
striction while SR patients are able to buffer
changes in flow resulting in unaltered blood
pressure. This could reflect abnormalities of
baroreflex function in these SS patients.
PERSURNELIJI TRANSUJMINAL 1NGIOPLASTI (f A) OF
YI1IEIV)SCIEW1TIC RENAL ARTERY STEIR3SIS (RAG) A SUITABlE
'EIIADO 70 IMPROVE 8111)0 PRESSURE (liP) 2dB) PRESERVE RENAl.
EIJNKTICVI (RE). Martins Buxhstss, Unchi tothl, Waiter Ranker,
Franz Meisi, Konrad Steinbaci
3.Med.Dept. Wilhelsiinenapital, Vienna, Austria.
In order to determine late results of PEA of
atherosclerotic RAG in elderly pts the long term follow up
(E1J) of 22 pta (s63,lrii,3a) with 27 PEAs (17 uni—,5
bilateral) was studied. Indication for PEA was RAG 70% and
severe hypertension with inadequate response to standard
antihypertensi ye treatment (20/22) iwpoi red RE (15/22), uni—
(10/22) or bilateral (8/22) snail kidney(s) is nltrasoeogrars.
In 25 interventions in 20 pts a reduction of stenosis to a
staxisset of 15% wan achieved. In 2 cases PEA was unsuccessful
due to crasplications associated with the procedure. nEt wan
18 mths. Persisting patency of the 11% was docammuted hy
doppler ultrasound, only )n I tessel rsocclusion occured.
There wan a significant reduction in systolic (pre PEA
sl98,S±33 se&lg, post PEA k154±251eJ1g pr0.OOl) and diastolic
(pre PEA s lO7sltheiHg, post PEA s 80±lasHg $O.OOl) liP in
all pts, (though without significant reduction of therapy).
Concerning RE I different groups of pts could he ciearl
distinguished: A) 7 pts(15%) with a senm creatinine (Cr)
l,3sg/dl RE raieius stable. B) 7(I5%)pts with iapaired RE
(Cr 4,Skr,g/dl) show significant )aproveeent persisting
throughout EU (pre PEA 02,28±0,7sej/dl, post PEA zI,40,3
sq/El, p0,0l). 6 pts (30%) with Cr between 5,0 and 6,0 a)0/dl
benefit tasporaryly after PEA but show progression of renal
failure during EU despito docmsented PA sotenci. These
different clinical findings don't correlate with different
morphological substrates (nub—/bilateral small kidney distal
of the stenosis or contralateral) but only with the degree of
isgainrant of RE. air data suggest that also PEA of
atherosclerotic RAG in elderly pta with severe hxwrtension
and tad/or bilateral asciI kidney(s) especially with impaired
RE is an excellent sethod to improve BP and preserve RE.
EVIDENCE FOR ROLE OP THE RENIN-ANCIOTENSIN-
ALDOSTERONE SYSTEM (RAAS) IN HYPERTENSION (HBP)
OP AUTOSOMAL DOMINANT POLYCYSTIC KIDNEY DISEASE
(ADPKD). AB Chsoman, PA Cabow, AN Johnson,* M
Tschopp,* and RW Schrier. University of
Colorado School of Medicine, Denver, CO.
RBP occurs in 50-70% of nonazotemic ADPICD
patients and recent results demonstrate a
correlation with the degree of renal cystic
involvement. Cyst decompression decreases HBP,
possibly reducing renal ischemia, but the role
of RAAS in ADPKD 118? has not been established.
In the present study the RAAS in 14 HBP ADPICD
and 10 patients with essential hypertension (ER)
with comparable BP were studied before and 60
mm after 50 mg of captopril. The ADPKD and ER
patients' mean age (34j7 vs y, NS), body
surface area (1.9±0.2 vs 1.9±0.2 m , MS)
urinary sodium excretion (118±55 vs 120±41
mEq/day, NS) and in1in clearance (96±20 vs
103±20 ml/min/1.73m , NS) were similar.
However, supine plasma renin activity (PRA)
(1.3±0.6 vs 0.8±0.6 ng/ml/hr, P<0.03) and supine
serum aldosterone concentration (9.9 vs 4.1
ng/dl, P<0.02) were higher in ADPKD than ER.
After captopril PRA was significantly greater in
ADPKD than ER (7.1 vs 2.6 ng/ml/hr, P<O.Ol) in
spite of comparable decrements in mean arterial
pressure (21±6 vs 20±3 mmllg, NS). The change in
PRA was also different (5.8 vs 1.8 ng/ml/hr,
P<0.009). These results support the hypothesis
that cyst mediated renal ischemia in ADPICD acti-
vates the RAAS prior to loss of renal function.
Due to the bilateral renal involvement in ADPKD
and the effect of BP on PRA, comparison with ER
subjects and stimulation of PRA with captopril
was needed to incriminate the RAAS in ADPKD RBP.
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24-Hr BLOOD PRESSURE (24HBP) IN DIABETIC * RENAL
TRANSj'l.ANr RECIPIENTS (DRTR), Linda Cohen. Simon
Meguira, and Eli A. Friedman. SUNY, Health Science Center at
Bklym, Bklyn, New York.
Hypertenaion is a life-threatening complication of diabetes which
persists in 65% of DRTR. To assess the efficacy of drug treatment, we
monitored round-the-clock blood pressure in 17 ambulatory DRTR (10
women, 7 men) using a SpaceLab 90202 monitor programmed to
record UP every 16 mm from 6:00 to 24:00 and every 60 miii from
24:00 to 06:00. Values recorded between 6:00 and 18:00 were termed
daytime values while those recorded between 18:00 and 6:00 were
termed nighttime values. There were 16 type 1 and 1 type 2 diabetic
subjects of mean age 383 yrs (28-58 yrs), whose onset of diabetes was
at mean sge 143 yrs (1-38 yrs). ESRD developed after a mean of 19.9
yrs (4-31 yrs), Mean serum creatinine level during treatment with
cyclosporune (15/17), szathioprine (14/17) and prednisone (13/17) after
a mean of 32.0 mon (2-108 mos) was 1.9 mg/dl (0.941 mg/dl). The
antihypertensive drug regimen included ACE inhibitors (7/17),
vasodilators (6/17), bets blockers (3/17), calcium chsnnel blockers
(3/17) and furoaemide (11/17). No antibypertensives were required by
3 pts. Monotherapy was sufficient for in 4 pts (24%), two drugs were
given to 5 pta (29%), three drugs were given to 4 pts (24%) while four
or more sntihypertensives were administered to 1 Pt (6%).
Plotted mean 24HBP for the group showed all points to fall below
141/90 mmflg. However, although 24-Hr mean systolic BP was 140.4
mmflg (113-181 mmHg), and 24-Hr mean diastolic UP was 813 mmHg
(68-106 mmllg) there was wide individual variation. Persistent
hypertension was present most of the day in 2 (13%) recipients. The
highest pressure in every p1 was recorded at times other than our clinic
hours (13:00 to 16:00). Mean daytime UP (137.2/803 mmHg) was not
significantly different from mean nighttime UP (144.1/813 mm}tg).
Systolic UP was >140 mmHg 42.3% during daytime and 49A% at
night, while diastolic BF was >90 mmHg 25.6% during daytime and
31.0% at night. In 4/17 (24%) of subjects, ambulatory UP monitoring
detected unsuspected hypertension present outside of usual clinic time.
We conclude that hypertension can be weli regulated in the majority of
DRTR. Ambulatory monitoring of 24HBP detects unsuspected
treatment failures and facilitates flee tuning of the antihypertensive
drug regimen in satisfactory responders.
ADAPTIVE ATTENUATION OF THE HYPERTENSIVE EFFECT
OF INDOMETNACIN. N. Cole*, V. Nyndman*,
C. Marquart*, S. Eppler*, B. Levy. R. Nsiga*,
N. Moran. G.D. Searle & Co., Skokie, Illinois
Nonsteroidal anti—inflammatory drugs (NSAIDs)
decrease renal prostaglandins (PG's) and nay
elevate blood preasure (BP) in patients (pta)
with essential hypertension (EN). To examine
whether PG replacement could blunt this hyper-
tensive response, we performed a double—blind,
control trial in 76 pta with well—controlled EN.
Indomethacin (I) 25 mg p0 QID was given with
regular antihypertenaive therapy. In responders
(K, n—SO) diaatolic (0) liP rose >7 mm Hg.
Responders were then randomized to receive
either 100 Pg p0 QID of the PGE1 analog
eniaoprost (E, n25) or placebo (F, n—25). The
subsequent BP response to E or P was not
different. Despite continuing I, however, DBP
declined spontaneously and significantly in all
groups. [Results shown as mean±SEJ.
Group Weeks of Indomethacin
2 1 1 1 1
E 83±2 92±2* 88±2* 88±2* 86±2#
P 86+1 91±1* 91±2* 90±2* 87±24
K 84+1 91±1* 89±1* 89±2* 87±24*
*p<Q03 vs week 0 #p<O.O3 vs week 1
We conclude; 1) PG replacement with E doea
not alter the liP response to I; 2) approximately
1/3 of pta with EN are unresponsive to the effect
of I on liP; and 3) among responsive pta there is
an adaptive attenuation of the hypertensive
effect of I.
Abs tracts
DIAGNOSIS OF FUNCTIONALLY SIGNIFICANT
RENAL ARTERY STENOSIS (FSRAS) USING RENO-
GRAPEY COUPLED WITH ANGIOTENSIN CONVERT-
ING ENZYME INHIBITION (ACEI).B
Moeller,* GN Sfakianakis,* A Dumas,* and
73 Bourgoignie,Univ Miami Sch Med,Miami,
Florida.
There is no agreement on the details
of the renographic technique for diagnos-
ing FSRAS. We, therefore, compared isot-
opic hippuran and DTPA renography in 30
patients with renal artery stenosis. Both
tests were performed before and 60 tam
after ACEI (50 mg captopril po). Furosem-
ide was also given IV 3 nm after hip-
puran to prevent pelvic isotope accumu-
lation. A decrease in GFR after ACEI
was not apparent with DTPA in 1/3 of
patients with FSRAS, particularly in
kidneys with low GFR before ACEI. In
contrast, ACEI in kidneys with FSRAS was
associated with delayed hippuran washout
and >30% residual cortical retention at
20 mm. Moreover, a positive hippuran
renogram appears to correlate with cure
or improvement of hypertension after
technically successful angioplasty. Only
one false negative ACEI hippuran renogram
was observed in a patient supine that
became positive with the patient erect.
In conclusion, hippuran is more sensi-
tive than DTPA renography to ACEI and may
provide a rapid, practical, reproducible
and sensitive test of FSRAS.
P1*555 cATtCHQL*NINES IN HYPERTENSIVE YuJNO BLacK HALES DURING
EUGLYCEHIC NYPERINSULINEHIA. B. Fslkner, S. Hutren°, C. Graaber°
Nahnemeen university, Dept. of Pediatrics, Phitsdetphle, PS.
* retattonahip between ayspsthetic nervous system eettvity
end insutin resistance (IN) has been doienstreted. Esaintist
hypertension (EN) is stso now tined to tR end fasting hyperin-
sutinemis. lie tested the posalbitity that hyperlnsutinereis
woutd raise ptssos estechotwoine tCA) coneentratien In sitjeete
with EN by measuring epinephrine tE) end noreplnephrine (NE)
before and during eygtycemie hyperinsutinemie etsip studies.
Noroetensive (NY) yotwig btsek metes (N'8) are simi ter to
bordertina hypertensives (NY) (N—9) In sac (24.0 1.5 vs 24.0
1.3 yrs) and body sass index (23.0 2.6 vs 23.8 1.5 kgIe'2).
*tt subjects had normal oret gtueoee toterenea taste. lbs steep
procedure consisted of a 2 hour Infusion ef insutin (60 sQ/N2-
sin) which raised the concentration in both grocpe (102.8 26.4
vs 88.8 20.6 tiJIedJ. * sissjtteneoua atucese infusion main-
tained beset atucese (87.8 7.5 vs 84.0 4.4 ms/dI..). N, the
gtucose infusion rats, Is en indes of sensitivity to inautin.
Nesutts esprsssed as seen standard deviation are;
SBP.smliia. DBP.eielis+
NY 112±12 70±10 9.4±1.9
er 135. 8 85+ 5 6.1±2.6
L55Lir NE.DO/%
Hal ins Hal inSNT 403 24.8 25.8 5.1 244.0 120.0 247.6 85.2
NY 43.7 20.8 43.1 25.6 286.4 92 264.3 73.2
In spite of significant differences in bteod pressure end
glucose setebotiss, beset end insutln-stisuteled c* concentra-
tions are not different between NY end NT. lie conclude; 1.
The procedure does net generate a stress response. 2. In EN,
change in syispethetic activity reteted to IR ceniot be
determined by plasma cA. 3. Euatycmslc hyperinsutineieie does
net induce chenges in please Ca in subjects with NT or Es.
Other effects of hyperinsutinseie say be isptlested in the
psthophyaiotogy of EN.
Values; + p 0.01, 4e p c 0.02
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INTESTINAL ABSORPTION OF CALCIUM (Ca) IN
PATIENTS WITH ESSENTIAL HYPERTENSION
(EH). Merrit Gadallah, Shaul 0. Masmry,
and Vito ti. Campese. Div Nmphrol., Univ.
So. Calif., Los Angeles, CA.
Several abnormalities of calcium
metabolism have been shown in human
subjects with EH and in animals with
spontaneous hypertension (SHR). These
include decreased serum ionized Ca
increased serum PTH and hypercalciuria
Also decreased intestinal absorption of
Ca was found in SHR. No data are
available on intestinal absorption of Ca
in patient with EH. We measured intesti-
nal absorption of Ca in 14 patients with
EH and normal renal function and in i6
normal controls (NC), using doublm
isotope technique of i.v. and oral admi-
nistration of 47 Ca. Total serum calcium
(9.5±0.15 mg/dl), serum ionized Ca
(1.21+0.02 mM/L) and serum PTH (3.5+1.24
uleq/ml) in EH warm not different from
those in NC (9.2±0.1 mg/dl, 1,190.0l6
mM/L, and 4.2±1,05 uleq/ml, respective-
ly. Intestinal absorption of calcium
after 2 and 24 hours in EH (20.1±1.24%
and 30.6+2.07%) was not different from
that in MC (18.7±1.05% and 31.0±1.26%,
respectively). The data show that serum
ionized calcium PTH and intestinal
absorption of calcium in EH with normal
renal function are not different from NC,
The results do not support the concept
that defects in Ca metabolism may be
linked to the pathogmnmsis of EH.
URINARY KALLIKREIN EXCRETION IS LOW IN MALIGNANT
HYPERTENSION
Elisabet Hilme*, Hans Herlitz*, Ann—Catrine
Teger_Nilsson*, Lennart Hansson*, and
Mattias Aurell, University of Gdteborg, Depart-
ments of Nephrology and Clinical Chemistry,
Goteborg, Sweden.
The initiating mechanisms in malignant hy-
pertension (MH) are not well understood. We inves-
tigated 23 patients with treated previous MH and
22 patients with treated non—malignant hyperten-
sion (NMH) with respect to BP-control, renal func-
tion (serum creatinine and CrEDTA clearance), smo-
king habits and urinary kallikrein excretion (U—K).
Thirty—seven normotensive control subjects (C)
were studied concomitantly. The mean ages of the
three groups were 55±2, 55±3 and 52±1 years,
respectively. U-K was determined by a spectro-






Mean SE; * p < 0.05; ** p < 0.01
The patients with MH could be divided in those
with essential hypertension (NEH, n=12) and those
with secondary hypertension (NSH, n=l1). There was
no difference in smoking between MEU and MSH but
in MEH, UK was lower (3.3±0.9 vs 6.2±0.8 nkat/24h,
p<O.02). The difference persisted when UK was cor-
rected for reduction in GFR. In conclusion a low
UK and smoking could be involved in the initiation
of MH.
RECOVERY FROM MALIGNANT HYPERTENSION (MHPT) & RENAL
FAILURE (RF) REQUIRING DIALYSIS (Di). S.H. James*,
A.M. Meyers F.J. Milne*, L.Margolius(intr. by
D. Bernard). University of Witwatersrand, Dept. of
Nephrology, Johannesburg, South Africa.
The extent and predictive features of renal
functional recovery (RFR) from RF due to 1°MHPT is
described. Black patients (pts) with clinically
diagnosed 1°MHPT and RF admitted to a peritoneal
Di unit have been prospectively followed for 4.8
years. Sixteen of 68 pts (23%) have recovered
sufficient renal function to withdraw Di. The re-
covery group (R) and non—recovery group (NR) were
analysed for variables predictive of RFR.
R=l6) NR(n52)
Age years 39-4.8 42.7-10.2 N.S.
Sex F:M 1.7:1 1:2 <.06
Grade 3/4 retinopathy 10(6 30/22 N.S.
MAP* mmHg 18O;16 l6614 <.02
Kidney size cms 9.8;1.4 9.9-1 N.S.
S creatinine umol/L 876—236 1328±400 <.04
Acute Dliguri 11/16 8/44 <.02
RBC fragmentation 9/12 18/50 N.S.
*MApmean arterial pressure
Time spent on dialysis prior t2 RFR was 2.7±2.9
months. Pts follow—up was 26.5—14.7 months. Long—
term survival was better in the R than NR group
p=.91. Females, pts with acute oliguria, MAP of
180—l6mmHg and a S creatinine <1000,umol/L are
more likely to recover renal functibn. RF requir-
ing Di in pts with MHPT does not preclude re-
covery of effective renal function in a signifi-
cant proportion of pts.
EFFECTS OF PYRAZINOYLGUANIDINE (PZG) ON RENAL
EXCRETION OF UREA, NA AND E AND ON BLOOD LIPIDS
IN PATIENTS WITH CHRONIC RENAL INSUFFICIENCY.
n, Thomas D. Ward, Karl H. Bayer Jr.
R. Thomas Gelardin, Jean E. Vary and Elliot S.
Veseil. Penn State College of Medicine, Depts. of
Medicine and Pharmacology, The Milton S. Hershey
Medical Center, Hershey, Pennsylvania.
P7.G is a novel agent which appears to increase
urea clearance and sodium excretion in dogs with
normal renal function (Beyer and Gelardin, PMAS
85:4030, 1985) and may have similar properties in
noraal human subjects. We examined the effects of
P20 (300-i200sg/day) on renal excretion and blood
lipids in 12 patients with chronic renal insuffi-
ciency (mean creatinine clearance, Ccr = Slsl/min
20 SD). During P20 therapy, Ccr was unchanged
(31 vs 32sl/min, p > .4). Mean urea clearance
tended to increase (13 vs 15m1/ain, .2 >p >1).
Urea clesrance to creatinine clearance ratios
increased significantly with P20 (0.43 vs 0.52, p
C
.01). Na excretion increased with P20 (131 vs
l46meq/24h, p C .02), whereas V excretion and
serum V were unchanged. Mean serum levels of
cholesterol and triglycerides were decreesed
(203 vs 183mg%, p < .01; 213 vs lS4mg%, p < .02,
respectively). In summary, P20 increased
urca/creatinine clearance ratios and sodium
excretinn, lowered serum triglycerides and did not








PLASMA ANP AND BLOOD PRESSURE REGULATION IN
CHRONIC HEMODIALYSIS PATIENTS. Harumitsu
Kumagai*, Hideki Hirakata*, Emil Paganini, Magnua
Magnusson*, Satoru Nakamoto, Emmanuel Bravo,
Fetnat Fouad.Tarazi*. Cleveland Clinic
Foundation, Dept. of Heart & Hypertension
Research, Cleveland, Ohio
Hypertension in hemodialysis (HD) pts ia
generally considered to be volume dependent.
Since plasma AI4P increases in renal failure and
decreases immediately after ND, we hypotheaized
that plasma MW in these pta may guide volume
removal necessary for blood pressure control. We
measured ANP, hemodynamics, and humoral indices
at maximum volume expansion (pre-lat dialysis),
then at clinically defined dry body weight (post
2nd dialysis), in 7 chronic HO hypertensive pta
(30-77 years old). ANP varied with the level of
volemia (post-dialysis vs. pre-dialyais levels).
1st Dialysis 2nd Dialysis
before after before after
Body wt (kg) 57±4 54±4* 56±4 54±4*
MAP (mmHg) 109±5 110±4 107±6 102±4
ANP (pg/al) 354±65 141±3.6* 242±26 135±23*
LAD (cm) 4.1±0.2 3.4±0.2* 3,9±0.2 3.3±0.1*
PRA (nm/al/hI 4.0+0.8 5.0±1.1 4.80.8 5.Ll
x SE, *p<O.05 vs. before dialysis
MAP—mean arterial pressure, LAD—left atrial
dimension, PRA—plasma renin activity.
Data suggest (1) ANP is an index of volume
balance but not of pressure control in HD pta and
(2) ANP cannot be used as a guide to volume
removal necessary for blood pressure control in
these patients.
PLASMA ENDOTHELIN (El) IN PATIENfS ON REGULAR 0Th-
PSIS TREATMENT (RDT) AMD RENAL GRAFT RECIPIENTS
RN Kurz,F StockenhubertU Loibl,K Sertl,*W Mankar,
G Griam,E PatektF Meisl,AC Nauser,P alcke
1st Medical Clinic, Univ. of Vienna, 1st Dept. of
Medicine, KFJ,*3rd Dept. of Medicine, NSP, Vienna
In order to study the physiological roles of ET,
which is thought to have a key role in vaaoregula-
tion, we measured plasma ET levels in 20 normal
subjects, 32 patients on ROT and 25 renal graft
recipients with stable graft function. El was mea-
sured by a radioimmunoassay. In plasma of normal
subjects we found low El levels (1.5±0.lpg/ml,mesn
Mean ET concentration in plasma of patients
on ROT was significantly elevated (lO.1±3.6pg/ml,
n=32) in comparison to normal controls (PcO.OOl).
Twelve of 32 patients on ROT suffered from severe
hypertension. Their mean El concentration (10.4±
3.Bpg/ml) did not differ significantly from that
of the remaining 20 hemodialysis patients (9.9±3.5
pg/ml). The ET concentration of patients with sta-
ble graft function (mean serum creatinine 1.4±0.3
mg/dl) was similar to that of normal subjects (1.8
Ten of 25 renal graft recipients suff-
ering from severe hypertension did not show any
significant rise of ET plasma concentrations in
comparison to the remaining normotensive graft re-
cipients (1.8±0.9 versus l.8±0.8pg/ml).
Our date demonstrate that i) ET plasma concentrat-
ions do not correlate with blood pressure in pati-
ents on ROT and in renal graft recipients, ii) ET
is significantly elevated in patients on RDT in
comparison to normal controls and renal graft rec-
ipients, iii) ET concentrations are very low even
in patients on ROT concerning that ET concentrati-
ons of about lOOpg/ml are the lowest amounts that
have been reported to induce vasoconstriction.
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POSITIVE CORRELATIONS BETWEEN SODIUM INTAXE AND
BLOOD PRESSURE IN INTERSALT POPULATIONS WREN RENAL
FUNCTION IS CONSIDERED. l1.G. Langford, E.F.
Meydrech, iLL. Watson, 0. Frate. Univ. of Miea.
Ned. Ctr., Jackson, MS.
Intersalt was an international study to
determine the correlation between electrolyte
excretion and blood pressure in population-based
samples. The correlation was significantly
related to slope of blood pressure with age, but
not blood pressure. We contributed four popula-
tions to the Intersalt study, and determined
creatinine clearance, uric acid clearance, frac-
tional excretion of uric acid (F.E.U.A). The
correlation with blood pressure was then deter-
mined by partial correlation, entering first Na
excretion then F.E. uric acid.
Systolic Pressure:
FEUA p=O.O577 rao.009
24-Hr Ma pO.Ol27 rO.0l5
Diastolic Pressure:
FEUA p=.l273 r0.005
24-Hr Na p.OO12 r0.026
When creatinine clearance (Cr.Cl.), uric acid
clearance (U.A.C.) and F.E.U.A. were also entered,
the following results were obtained.
Systolic Pressure: Diastolic Pressure:
PEUA p0.l r-.OO6 FEUA p0.04l3 r-.Ol
Sod Ex p.DDD ro.17 Sod Ex pD.0009 raO.27
CAC pn.43 r=:OOld UAC pO.167l r.004
Cr Cl p. 10 r. 0065 Cr Cl pO.OZOO r- .01
We conclude that: 1) Na excretion is correlated
with blood pressure when a term related to renal
function is introduced; 2) The results are
compatible with the interpretation that Na intake
is inappropriately high for the decreased renal
function associated with hypertension.
WHY IS THE SERUM URIC ACID LEVEL ELEVATED IN
HYPERTENSION? H.G. Langford, E.F. Neydrech,
R.L. Wateon, 0. Frate. Univ. of Hisa. Med. Ctr,
Jackson, MS.
Serum uric acid levels are elevated in hyper-
tension, and are positively correlated with in-
creased mortality. In thia study we have deter-
mined uric acid serum levels and urinary excretion
rates in aeveral Interealt populations sa well as
crestinine (Creat) and Na values enabling ua to
report excretion ratee uric acia clearance, and
fractional clearance ol uric acid in population—
based samples.
Serum uric acid was significantly correlated
with systolic and diastolic presaure (r—. 127
p.0OOl). There was no significant correlation of
uric scid excretion and BP. Crest. clearance was
correlated negatively with diastolic preaaure
(r=—O.0187 pO.O497). Fractional excretion FE)
of uric acid was significantly and negativel
correlated with eystolic pressure, (r=—O.021
p—O.0369). Fractional excretion of uric acid was
strongly correlated with sodium excretion,
(r=O.616, pa0.0001).
History of alcohol intake over the previous
week correlated with uric acid excretion,
(r=0.l752, p—O.D018) and slao with uric acid
clearance (r=O.20l24, p=.O0l8). The excretion of
uric scid was negatively correlated with body mass
index (8MI), (r=—O.2l03, p—O.0002), but FE of uric
acid was poeitively correlated with BMI,(r—. 12767,
pO.Ol). Blood pressure was insignificantly
correlated with Na excretion, but after entering
FE of uric acid first in a partial correlation
SF was significantly correlated with Na excretion.
(DSP, r—.026, p=D.OOl2, Sys, r=0.O15, p—O.0l27).
Summary: Serum uric acid is correlated with
SF. Decreaeed glomerular filtration and decreased
FE contribute to the correlation, The increesed
excretion of uric acid associated with alcohol
may be offset by the decreased excretion with
increased SMI.
We conclude that the correlation of SF and
serum uric acid can be explained by decreseed
CFR and decreased FE of uric acid, with increseed
alcohol intake aleo probably contributing to the
final uric acid level.
ABNORMAL FREE WATER CLEARANCE (CH2O) IN BORDER-
LINE HYPERTENSIVE SUBJECTS (Bill) IS CORRECTED BY
WATER IMMERSION (WI). WJ Lawton, AE Fitz, CA
Sinkey*, RA Coleinan*, lot. Medicine, U of Iowa
and VA Medical Center, Iowa City, IA
CH2O in 8 young stale Bill and 7 normotensives
(NT) was studied after standing and after WI.
All subjects ate 400mEq Na, lOOntEq K diet. On Day
6: all had supine (1 h) and upright (1/2 h)
clearances; Day 7: WI (four 1 hr periods).Studies:




Change:C20 with standing -3.7±1.0 -6.2±1.2
COSM-Supine 4.1±0.4 4.1±0.3
CØ5Standing 3.2±0.2 3.2±0,3
GIN -Supine 105±6 102±3
CIN-Standing 95±6 90±6
FENa - Supine 2.1±0.2 2.3±0.2
FENa - Stpndjna 1.5±0.2 1.8±0,2
CH2O-Control 5.1±0.9 6.4±1.6
CH2O-2nd h VI(Peak) 7.5±1.2 10.8±1.5
Change:CH2O with WI +2.3±0.6 +4.5±0.5*
COSM-Control 3.2±0.3 3.0±0.2
COSH-2fld h, WI 4.2±0.4 4.3±0.2
CIN -Control 98±6 100±3
CIN, 2nd h, WI 94±6 103±3
FElls-Supine 1.4±0.2 1.3±0.1
FElls, 2nd h, WI 2.5±0.3 2.4±0.2
The decreased CH2O in salt-loaded BUT during
standing is likely due to enhanced proximal tubu-
lar Na reabsorption (AVP in prior studies was not
different between groups). Enhanced CH2O during WI
in Bill is likely due to less proximal tubular Na
reabsorption possibly related to ANF. Decreased
CH2O in BHT during standing is corrected by WI.
VERAPANIL MONOTHERAPY PRESERVES GFR AND RBF,
WHILE LOWERING SYSTEMIC BP IN HUMANS WITH
CHRONIC RENAL DISEASE. Tomas Lenz*, Phyllis
August*, Franco B. MUller*, Julio E. Sotelo,
John H. Laragh. Cardiovascular Center, Cornell
Medical College, New York, New York.
Antihypertensive therapy may have untoward
effects on renal function in patients with
chronic renal disease (CRD). We therefore
determined mean arterial pressure (MAP), GFR(inulin clearance), renal blood flow (REF, PAll
clearance), filtration fraction (IF), renal
vascular resistance (RVR), and urine albumin
excretion (Ualb) in 10 patients with CRD and
hypertension before, and after three months of
verapamil monotherapy (240—480 mgSR daily).
The data for the entire study group (it'40) are:
MAP GIR RBF IF RVR Uaibig c7in 7jn — — ng7hr
pre 138±6 55±7 391±46 .25±.02 492±11,4 1639±465
jx,st 122±4 56±8 412±61 .23±.02 422±101 1508±496
p <.02 ns Os ns Os Os
Plasma renin activity and urine aldosterone
excre±on were slightly elevated after verapamil
therapy.Our data demonstrate that verapamil monotherapy
preserves GFR and REF while lowering syatentic BP
in humans with CR3. We therefore conclude that
verapamil is effective and free of untoward
effects on renal function. These findingsjustify longer term studies to determine whether
verapantil contributes to stabilization of renal
function in patients with kidney disease.
ENALAPRIL EFFECFIVELY TREATS DIABETIC AND NON-
DIABETIC RENAL ALLOGRAFF RECIPIENTS WITH POST-
TRANPLANF HYERTENSION Mariana S. Market!', Nathan
Joseph , Ida Walters, and Eli A. Friedman, SUNY, Health Science
Center at Brooklyn, BKLYN, NY.
Post-transplant hypertension is present in >50% of cyclosporine-
treated kidney recipients often necessitating addition of several
antihypertensive drugs to a complex immunosuppressive regimen. To
determine whether a reduction in number of antihypertensive drugs
might be permitted by use of anACE inhibitor, we conducted a single
blind trial of enalapril versus placebo in 32 diabetic (D) and 14
nondiabetic (ND) kidney transplant recipients. D and ND patients
received either enalapril or placebo plus conventional antihypertensives
(diuretic pins beta blocker and/or vasodilator) to maintain diastolic
blood pressure at 80-90 mmHg. At six months, average diastolic BP
was 84 mmHg for D pta on placebo and 80 mmHg for D pts on
enalapril. Diastolic pressure for NI) on placebo was 92 mmHg and for
ND on enalapril was 96 mmHg. There was a significant difference
(p<O.OS) betweenD and ND pts in BP control in enalapril and placebo
treated pts. At initiation of the study, the mean number of
antihypertensive drugs required to reach the target BP was 1.6 in D
recipients and 2.7 in ND recipients (p>O.OS). By 6 months, the number
of drugs had fallen to 0.9 for D pta on enalapril and to 2.0 for ND pta
on enalapril but was 2.3 for D pts on placebo and 33 for ND pts on
placebo (p<O.005 for both groups).
Drop-out rate during the three month titration period was equivalent
inD (10 pts, 31%) and ND (5 pta, 35%) recipients. Of the drop-outs,
3 pta in each group were on enalapril. Reasons for early drop-out in
enalapril treated pts were hypotension (2 pts), rash/cough (2 pts),
noncompliance (2 pta), andworsening azotemia(1pts). Reasons for
early drop-out in the placebo group included death (1 pt), dizziness (1
p1), uncontrolled BP (1 pt), noncompliance (6 pta), and worsening
azotemia (1 pt). At 1 yr. 4 NI) and 15 D pts remained in the study.
No pt evinced a significant rise in serum potassium. Azotemia was the
cause for drop-out in 4 enalapril and 2 placebo treated pts.
We conclude that enalapril is both effective and well tolerated in D
and ND renal transplant recipients. Enalapril decreased BP without
increasing serum potassium or creatinisse values. In enalapril treated
D recipients, fewer drugs are required and in some pta, monotherapy
with enalapril is sufficient to achieve excellent BP control.
SYSTEMIC AND RENAL RESPONSES TO NEPHRECTOMY IN
NOIRMOTENSIVE KIDNEY DONORS. Albert Mimran, Jean
Aibstein', and Georges Mourad' (intl. by Leopoldo Rail).
CHLI Montpellier, France.
The influence of uninephreclomy (IJNX) on blood
pressure (BP), renal function and the renin-angiotensin
and kaltikrein-kinin systems was investigated in 1 8
normotensive kidney donors. Baseline parameters and the
response to acute extraceltutar fluid volume expansion
(yE, isotonic saline l800mt in 3h) were assessed before
and 14±4 months after renal donation. Following UNX,
mean BP increased by 7±2mmHg and 4 subjects developed
de novo hypertension ; glomerutar filtration rate (GFR)
decreased by 38±4%. Plasma renin activity (PRA)
decreased, but plasma aldoslerone and urinary kaltikrein
remained unchanged. Changes in BP were found to be
correlated with changes in PRA (r=-O.49, p.cO.05), but
not with changes in GFR or age at donation. According to
individual changes in mean BP associated with UNX,
subjects were classified as responders (R 1O%) and non
responders (NR.'zlO%). NO difference in the incidence of
family history of hypertension, and predonafion systemic,
renal or hormonal parameters could be detected between
groups, except that PRA decreased in response to UNX only
in A subjects. In the whole population, IJNX blunted the
natriuretic response to VE (46±5 vs 60±7 mmol/3h,
p.cO.05), despite a higher BP and a lower PRA as compared
to pre-UNX ; the change in the amount of Na excreted
during VE was correlated with the change in baseline GFR(rO.61, p<O.025). These results indicate that (1) a
50% reduction in renal mass may result in a consistent
increase in blood pressure ; (2) baseline characteristics
as welt as the response to VE do not provide a way to detect
kidney donors at risk of developing de novo hypertension
(3) the increase in BP associated with UNX may be related
to subtle changes in body sodium as suggested by the fall in
PRA observed only in the A group.
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ABNORMAL RENAL NEMOOTNAMICS AFTER ORAL PROTEIN LOAR IN ESSEN-
TIAL RYPERTENSION. A. Montoonriv, 6. RagnU', R. Vsllioa5, R.
Cslla*, M. Seroentit, E. fsooli5, P. Coruzzit, A. N005rinl*.
(intr. by J.P. Koochel). Istituto Seeeiotica Medico — Psrso —I
The aim of this paper woo to compare reool hemodymomic
response to am oral protein load (OPL) is osrmotensioe controls
(C) sod in essential hyperteosiveo (Eu). To this purpose, mean
arterial pressure (MAP, ntmKg), GIN nod RPF (ml/mio, bulb and
PAN infusion), % fractional eceretion of sodiem (lENs) were me!
oared In the morning (0 time 9.00 n.m.) during 1 hour before
nod 3 hosro after on OPL (bovine lean neat) providing 1.0 9/kg
of protein in 7 mole C (sge 30—59) and 9 male untreated EN (age
24—60) on o 200 niMNs, 80 mMK, 1.0 g/kg protein diet. In 4 oat
of C, a 4—boors eblsskn esperiinest without OPL (NPL) had bone
previoonly perforeed. No chonge in MAP ofter OPL woo obser-
ved. Both Nfl and SIR rose after OPL in C (peak values at the
yrd boor: 0PF 747±56 vs baseline 615÷51, .001; 610 141÷10 vs
118÷9, .001). After NPL RPI did not chnnge, while GIN showed s
seall bet defisite decroose (free 115+5 to 105+5, .05). In EN
RPI Iscreosed only earginolly ofter OPL (from 630+51 to 662+64,
us) and GIN remained esehoeged (127+7 ts 127+7). lENa rose at
the sane estest is EN nod C (0.82+0.08 to 1.17+0.17; 1.07+0.04
to 1.43÷0.03, respectively; pc.01). Osr findings show s blun-
ted renal response to OPL in EN thss ssggestleg a glseerslsr hx
perfiltrotiss with reduced 'renal reserve" in these pstieets.
Since sodium escretiss following OPL is csmpornble is C and EN,
OPL—indeced decreose in tobolar sodium rvsbssrptisn seems to be
isdependest of heesdynanie changes.
EFFECT OF CALCIUM SUPPLEMENTATION ON EL000 PRESSURE
IN AN OLDER POPULATION WITH SYSTOLIC HYPERTENSION.
Cynthia D. Morris,* David A. NcCarron. Oregon
Health Sci. Univ., Portland, Oregon.
We conducted a clinical trial of non-pharmaco-
logical management of mildly elevated systolic
blood pressure (SBP) in older adults 50-80 yrs old.
103 patients (62 ct, 41 9) on no sntihypertensive
medication were assigned to receive placebo for 4
wks followed by 12 wks of 1 g calcium as CaCO3. EP
was messured every 2 wks. At baseline we assessed
demographic variables, nutrient intake, urine and
serum electrolytes snd calciotropic hormones.
Baseline RI' averaged 148±12/88±7. As compared
to placebo, there was no significant effect of
CsCO3 on RI' overall, or in msles or females:
Overall fg],g Females
ASupine SRI' -0.3±9.1 0.7±7.7 -1.9±10.9
ASupine DBP 0.7±6.2 0.8±5.6 0.7±7.0
AStanding SEP -1.1±8.5 -1.9±8.7 0.2±8.2
AStanding DBP -0.3±5.2 -0.7±5.1 0.3±5.4
Due to a Gaussian distribution of response, we
analyzed predictors of SEP change; these predictors
differed significsntly by gender. Age predicted
SEP response to calcium supplementation differently
by gender; younger age in females and older sge in
males predicted decreased SEP. SEP decreased with
CsCO5 in males with s high urinary sodium excretion
and low alcohol intake, confirming previous epidem-
iologic interactions of dietary sodium and calcium,
and alcohol and calcium. Comparatively low urinary
potassium and high serum l,25(OH)2D5 both predicted
SEP decrease with CaCO3 in females.
We conclude that while calcium supplementation
has little overall effect on RI' in this older pop-
ulation, it may be possible to identify subgroups
who are responsive to calcium.
NIFEDIPINE GITS: DISSOCIATION BETWEEN BLOOD
PRESSURE CONTROL AND RENAL EFFECTS
Gerry P. Reame & John N. Bauer, Dept. of
Medicine, Univ. of Missouri, Columbia.
We studied the effects of long—acting
Nifedipine GITS (30 to 180 mg once a day) in 12
hypertensive patients with renal insufficiency.
Mean arterial pressure (MAP. mmMg), glomerular
filtration rate (Cit. by Tc99m DTPA clearance,
mi/min/l.73 m2), effective renal plasma flow
(ERPF, by para—aminohippurate clearance,
ml/min/i.73 m2), filtration fraction (GFR/ERPF,
I), and 24 hour urinary protein excretioo
(Uprot, g/g creatinine) were determined prior to
and following S weeks of Nifedipine CITS
monotherapy. Mean (± SD) results are:
Placebo (4 wks) Nifedipine GITS (5 wks)
MAP 121±9 ll0±6**
GFR 28±14 33±16**
ERPF 106 56 127 + 66*
GFR/ERPF 26.2 8.2 26.3 + 5.9
Uprot 1.63 1.28 1.60 1.43
*p <0.05, **p <0.01 compared to placebo
Nifedipine GITS monotherapy was associated with
significant decrease in MAP (—9%) and
improvement in CFR (+18%) and ERPF (+20%).
Nowever, there wee no correlation between
Nifedipine CIT'S blood pressure lowering effect,
and its effect on renal function: change in GFR
vs change in MAP, r — 0.283, p > 0.1; change in
ERPF vs change in MAP, r — 0.184, p > 0.1.
Filtration fraction (GFR/ERPF) and urinary
protein excretion were unchanged. We conclude
that there is dissociation between the systemic
blood pressure and renal effects of Mifedipine
CITS. Short—term renal protection with calcium
antagonism therapy is not related to the degree
of systemic blood pressure control.
RcNAL IFFECTS OF ENALAPRIL IN HYPTRTENSIVI tDLLAGEN DISEASE
PATIENTS WITH RENAL INStIFFOCIINCY. PijpV. Redelt,
Patrice La Belle, Merck Sharp A Dolew Research labora-
torics, West Point, PA.
Hypcrtessive patients with collagen vascolar disease
(CVD) are at risk for developing renal impairment. In
prospective, open-label multiclinic enalapril studies 139
of 240 patients with cvo had baseline renal inipaincent
defined as serum creatisine > 1.6 nig/di or creatinine
clearance < 10 al/mm (132 patients with a mean creatinise
nf 3.2) or dialysis (7 patients). The ncon daily enalapril
dose for these 139 patients was 16.2 e 12.5—80 mg) with a
seas duration of 220.6 days (<1 week 3.6 years). Blood
pressure control was achieved in most patients; only 2.6%
had enalapril therapy discostisoed doe to lack of response
12.2% of patients with renal impairment). The overall
clinical and resal safety profiles were good. Clinical
adverse esperiences were reported for 10.7% of these
patients. Five deaths were reported; all were considered
unrelated to enalapril. Transient worsesing of azotemia
was reported in only 5 patients (3.6%) and was associated
with concomitant dinretic therapy and possible volome
depletion. Mean serum creatinise for these 5 patients
increased fran 2.54 to 5.26 mg/dl. Renal function improved
with discontinoation of disretics or enalapril, rednction
in esalapril dosage, and/or fluid replacement. Four
patients with prior ESRD were started on dialysis and
enalapril was stopped or the dosage was reduced. Three
patients (2.2%) developed hyperkalcmia requiring dis-
continuation of enalapril. Proteinoria was present at
baseline in 45 patients (32.4%) and remained stable or
improved. No patient developed proteinsria for the first
time while receiving enalapril. With appropriate enalapril
dosage management and monitoring of renal function,
esalapril has a good safety profile in CVD patients with
renal insufficiency.
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EFFECTS OF CALCIUM CLUCONATE (CC) INFUSIONS ON
RENAL FUNCTION AND URINE PCE2 AND PCI2 IN
HUMANS. Luis M. Ruilooe*, Jose M. Alcazar*,
A. Andres*, E. Hernandez*, Rafael Garcia-
Robles*, Jose L. Rodicio*, Vicente Lahera*,
J. Carlos Romero. 12 de Octubre & Ramon y Cajal
Noapitala, Madrid, Spain, and Mayo Clinic, Dept.
of Physiol. & Biophys., Rochester, MN, USA.
We determined the renal response to S
hours infusion of suhpressor doaes of CC in 7
normotensive male volunteers. The infusion rate
was 2 mg/kg during the first 3 hours; this dose
was doubled and chen tripled during the fourth
and fifth hour, respectively. All renal
hemodynsmics end excretory parameters were
measured every hour. There was a progressive
and significant increase in sodium excretion
from the 1st through the 5th hr of infusion
(from 111 14 to 398 122 psEq/min), while RBF
increased by 32% and CFR by 5% on the 5th hr
only. Urinary PCE2 and 6-keto-PCF1m increased
during the first 3 hrs (from 3.8 S to 8.4 2
and 1 0.1 to 3.2 1.2 ng/min) respectively,
remaining constants thereafter. Plasma
sldosterone remained unchanged while plasma
renin activity fell from 2.3 0.3 to 1.9 0.4
ng Al/mi/mm on the 5th hr only. Mean arterial
pressure did not change through the experiment.
It was concluded that the most prominent renal
effect of CC is a marked natriuresis which is
independent of changes in renal hemodynamics but
it is accompanied by significant elevations in
urinary E2 and 6-keto-PCF10.
CHANCES IN BLOOD PRESSURE (8P) DURINC
MINERALOCORTICOID ESCAPE IN MILD ESSENTIAL
HYPERTENSION (EH). Luis M, Ruilooe*,
K. Nernsndez*, Rafael CarcisRob1es*, N. Prags*,
Jose M. Alcszar*, Jose Ssncho*, Jose L.
Rodicio*, Vicente Lahers*, J. Csrlos Romero.
12 de Octubre & Ramon y Cajal Hospitals, Madrid,
Spain, and Mayo Clinic, Dept. of Physiol. &
Biophys., Rochester, MN, USA.
Difficulties in determining BP sensitivity
to salt in EN lies in the lack of method to
produce sustained volume expansion. Therefore,
we examine in 9 hospitalized patients with EN
the increments in BP that were induced during
the administration of 9-fludrocortisone (0.1
mg/b kg b.w./dsy) while receiving a diet which
contains 300 mEq Na and 60 mEq K/day. This
treatment produced a positive sodium balance (in
excess of 200 mEq), s significant (p<O.Oi)
increase in body weight (from 76.7 3 to 78.8
3), and in CFR (from 133 11 to 146 8 mi/mn),
and a fail in serum potassium. Urine sodium
excretion returned to control levels (renal
escape) from the third to seventh days.
Systolic and diastolic pressure increased from
138 9/88 10 mm Hg recorded during the
control period to 147 8/94 6 mm Hg recorded
during the escape. All these alterations
returned to normal 48 hrs after the
sdministrstion of furosemide (40 mg/day). It
was concluded thst the increase in BP observed
in mild hypertensives during minerslocorticoid
escape is not different then that reported to
occur in normotensive subjects by other
investigators (Hypertension 12:450-456, 1988)
under comparable experimental conditions.
AEMODYNARIC PROFILE AND BODY FLUID ANALYSIS IN DIFFERENT NODELS
IF HYPERTENSION (AT) IN DIALYSIS PATIENTS,
Flavio Scanferie', Agsatins Fracanss and Sisrgis RazzatC.
Nephrslogy and Dialysis Opt., Owberts I Naspital, Nesice—Nestre
High bland pressure in arewic pts is usually related ts aver—
hydrstian and it normalizes during dialysis treatment (1st model
AT). On the contrary snee ptn are nnrwntensive sr wild hyperten-
sive dorin4 the interdialytic perisd, bat they develap severe AT
dariv3 sausion in spite of bedy fluid reenval )2ed asdel NT).
We have studied 10 areeic ots on RIT, 6 with 1st medal and 4
with 2nd nodel NT, by hessdynaeic nsn—ianasive techsiqae IRONED
NCCON2( and body umpedance analysis IDIA 109 RJL AKERN) bath easi—
tored during trxateert. Furtheresra elxctrslytes and plasma resin
actovuty core eeasared befare, daring and at the cad nf sessias.
BsYure treatweet Cut model AT pta showed higher Rudy Water
pa.rcer;taoe (DA:Lt, Cardiac Index ICI:Liwin/sqel and Mean Arterial
rwvsore (MAO:eeNg), and lower Tsraa Plaid Isdes (TPI:shwl than
3rd one NT. During dialysis El and DO decreased while TPI iacrea—
ned xr bath wsdeis. After 2 haurs MAP in 2nd wsdwl NT incresed
because of cached elevation is Total Peripheral Resistance
TPA:dya!ce—Yls/w2) which aaercame the decline in CI. Electrolyte
pattern was sieilar in the 2 medals. PRA )sg/el/hr) sharply incre-
ased ir 2nd andel cswpared to the 1st ace free the 2nd haar aN AD.
OW TPI El NAP
1st 2nd 1st 2nd 1st 2nd 1st 2nd
A 62.6 50.2 10.2 21.7 4.35 3.90 131 IWO
059.356.720.622.93.763.42113 133
C 57,4 56.1 23.4 24.5 4.12 3.83 109 128
Aratart ; D=lSWwun ; Creed
Oar data cnnfxre the different heesdysamic prutile af these twa
eadels of NT in ND. DIA eanitarisg daring treateest, by assess—
sent u' bedy water percentage asd its change, say detect the hsdy
weig5t set paint during ultrafiltration be prevent the deaelnpment
cf AT crises reated to the activation at RA system.
SODIUM BALANCE DESPITE SYSTEMIC AND RENAL
VASOCONSTRICTION DURING CYCLOSPORINE
(CSA)—INDUCED HYPERTENSION (HTN) AFTER LIVER
TRANSPLANTATION (LTX): Stephen Textor, Daniel
Wilson, Carlos Romero, John Burnett, Russell
Wiesner*, Rolland Dickson*. Mayo Clinic,
Rochester, Minnesota.
Hypertension develops regularly after LTx
during CSA/Prednisone Rx. To evaluate
mechanisms of post LTx HTN, we studied renal
(RVR) and systemic vascular resistance (SVRI)
as determined from cardiac (thoracic bioim—
pedance) and renal hemodynamics (PAH) during
known sodium intake in 10 patIents before and
4 weeks after LTx. GFR (iothalamate), sodium
and fractional lithium (FELi) excretion were
measured during water diuresis.
Pre-Tx Week 4 %Change
BP Cm Hg) 105+4/67+2 146+9/93+5 **
SVRI Cd—s-cm—5) 133184 2548Th43 +91%
RVRD Cd—s—cm—5) 8800B28 26133T996 ** +197%
GFR (ml/min) 8 4G8 **
FELl % 29714 28710 NS
(** p<.Dl compared to Pre—Tx)
Filtration fraction did not change despite
falling renal blood flow. Sodium excretion in-
creased at every level of FELi, indicating
natriuresis at sites beyond proximal Li reabsorp-
tion. Urinary prostaglandins fell (6—keto—F1—
alpha and thromboxane B2), as did renin activity:
(8.8+2.2 to 1.5+.5 ng/ml/h, p<.Dl). These data
demonstrate a rfse in pressure due to widespread
vasoconstriction during CSA/Prednisone Rx, pref-
erentially within the renal circulation. They
suggest that renal afferent arterlolar constric-




1st 2nd 1st 2sd
2407 2169 1.28 3.08
2402 3108 3.16 9.61
2114 2629 2.45 7.30
404 Abstracts
RENAL FUNCTIONAL RESERVE(RFR) IN PATIENTS WITH ES—
SENTIAL HYPERTENSION(EH). EFFECT OF ACE INHIBITION.
E.Valvo,V.Bedogna, L.Antige,P.Cesagrande,C.Maschio.
[)ivis.of Nephrology,Verona Hospital,VERONA, Italy.
Proteinuria and increased urinary albumin excre-
tion(UAE) have long been regarded as hallmarks of
initial renal damage in pts with EI-I,and recently at
tributed to an increased intraglomerular pressure.
If similar events occurred,pts with El-I should d-.
splay a reduced RFR,that is a blunted rise in GFR
following an acute oral protein load; in addition,
the ACEi,which are known to normalize glomerular ca
pillary pressure,should decrease UAE and restorelf
RFR, if reduced.
UAE and the effect of a meat meal(5g/IKg bw) on GIR
were evaluated in 15 pts with EH and normal renal
function,and conpared to 12 normal subjects. Seven
pts had microelbuminuria2Omg/24h),not correlated
with BP. After oral protein load,an average 20% in—
crease in GFR(from 91+19 to 110+27 mI/mm) similar
to that observed in normal controls was found in Øs
with EU. The glomerular response appeared to be un-
related to age,known duration of hypertension,BP,
PRA,UAE and the retinal vascular changes. After 6
weeks of treatment with a new orally active ACEi,
benazepri I, no change in UAE and RFR was observed.
The findings of a normal RFR,and the lack oi a
change in UAE after ACEi, cast some doubt on the
existence of an increased intraglomerular pressure
in pts with EU, who seem to be relatively protected
against hemodynamical ly mediated progressive renal
injury.
ROLE OF MEAN ARTERIAL PRESSURE IN THE DEVELOPMENT
OF PERSISTENT PROTEINURIA. J. Warram" L. Derby,'
L. Laffel,'A. Krolewski' (intr. by J. D'Elia).
Joslin Diabetes Ctr., Boston, MA
The risk of developing overt proteinuria was
studied prospectively in 376 patients enrolled in
the Diabetic Retinopathy-Study who did not have
proteinuria at entry to the study. All subjects
had Insulin—dependent diabetes with onset before
age 30, and the average diabetes duration was 21
years. During 3—7 years of follow—up, persistent
proteinuria developed in 55 patients. The overall
incidence rate was 61/1000 person-years. After 20
years of diabetes, tbe risk of proteinuria decli-
ned markedly, and it also decreased after age 40,
regardless of duration. The group was divided at
the medians of the distributions of glycemia and
blood pressure to study the effect of these vari-
ables. Incidence rates per 1000 person-years (age






High mean arterial pressure tripled the risk of
persistent proteinuria in patients with glucose
levels above the median but had little effect in
patients with levels below the median.
In conclusion, blood pressure is a predictor of
the risk of nephropathy but mainly in patients
with elevated glucose levels. This is consistent
with our earlier observation (NEJM 1988, 318:140)
that diabetic patients with predisposition to
hypertension are at high risk of nephropathy, but
only in the presence of poor glycemic control.
BLACK-WHITE DIFFERENCES IN HYPERTENSIVE ESRD:
CAN THEY BE EXPLAINED BY RACIAL VARIATIONS IN
ESRD RISK FACTORS? Whittle. J., Wheltori, P.K, Kiag,
M.J., Seidler, A.J., Krieger, F.L, Salaita, K. and Sadler
J.H. Johns Hopkins Medical Institutions and University of
Maryland Medical School, Baltimore, Maryland.
Black-white differences in hypertensive ESRD (HT-
ESRD) have been repeatedly identified. In the Maryland
ESRD Registry (Network 31), the average annual
incidence of hypertensive ESRD between 1980-1986 was
50.3/100,000 for blacks and 5.3/100,000 for whites
(relative risk = 9.49). To investigate whether this
difference could be explained by variations in
hypertension prevalence and severity, age, prevalence of
diabetes mellitus, income, or education, we performed
an ecologic analysis in which HT-ESRD incidence rates
were related to these exposures in 21 geographic areas
in Network 31. Exposure estimates were based on
findings in the 1981 -1 982 Maryland Statewide
Hypertension Survey and were appropriately weighted
for the number of survey participants in each geographic
area. In bivariate analyses, HT-ESRD was significantly
(p.<.001) related to race, income, hypertension,
educational status and prevalence of diabetes mellitus.
In multivariate models, age was also significantly related
to HT-ESRD, but race continued to be the dominant
exposure variable.
Our findings suggest that factors other than a
disparity in risk factor exposure are responsible for the
impressive difference in black-white incidence of
hypertensive ESRD.
MODIFIED CAPTOPRIL TEST IN RENOVASCULAR DISEASE.
Daniel 3. Wilson, Prince K. Zachariah*, Anthony W.
SEion*, and Manuel L. Brown*. Division of
Hypertension, Radiology & Nuclear Medicine, Mayo
Clinic, Rochester, Minnesota.
We examined the role of a modified captopril
(C) test in identifying renal artery stenosis
(RAS) in a group of hypertensive patients
undergoing an expanded diagnostic evaluation. A
total of 27 subjects had prestudy blood pressure
(BP) and plasma renin activity (PRA) measurements
which were repeated 60 minutes after 6.5, 12.5,
or 25 mg of C. Antihypertensive medications were
discontinued 24 hours prior to study, and all
patients subsequently had renal arteriography.
Significant RAS was defined as >50% reduction in
luminal diameter. The C test was interpreted per
the criteria of Muller, et al. A total of 20
patients had RAS, 11 atherosclerotic (ASO) and 9
fibromuscular (FMD). Five of 11 with ASO RAS and
3 of 9 with FMD RAS had positive C test. Two of
7 subjects without significant RAS had false
positive C test. No adverse effects were
observed during C treatment. Systolic (S) BP,
diastolic (0) BP and PRA results are shown below.
Normal ASO FMD
SBP Pre 151+23 1741 153T5
—
Post 126T24 146i32 126T24
DBP Pre 91+12 90+14 98T10
—
Post 75T19 7915 7812
PRA Pre 2.7+2.2 6.6+7.8 5.0+5.5
—
Post 1O,312.7 19.018.8 16.6115.4
C induced fall in BR and rise in PRA were
similar in each C treatment group. The modified





INCREASED URINARY CALCIUM EXCRETION IN ESSENTIAL
HYPERTENSION. E,W. Young, C.D. Morris,* D.A.
McCarron. Div. of Nephrology, Oregon Health Sci.
Univ., Portland, Oregon.
Several studies have found that patients with
essential hypertension display alterations in sys-
temic calcium metabolism, as compared with normo-
tensive controls, which are suggestive of relative-
ly impaired calcium conservation. However, dietary
intake has generally not been controlled in these
studies. To date we have studied calcium metabol-
ism in 14 untreated patients with essential hyper-
tension (EN) and 9 normotensive controls (ML) main-
tained on outpatient metabolic diets containing
400 and 1400 mg of Ca for 10 days each. EN and ML
were similar in age (54.1±7.3 vs. 53.9±7.6 years)
and gender distribution (7M/7F vs. 4M/5F). Base-
line BP was 150±13/91±6 in EH and 114±16/76±6 in NL
(p<O.OO1). While on free-living diets, urinary
calcium excretion was not different between EH and
ML. On the metabolic diets, urinary calcium ex-
cretion was higher in EH than NL (216±24mg vs.
129±20mg on 400 mg Ca, p<.02; 281±34mg vs. 168±l9ag
on 1400 mg Ca diet, p<.O2). Intestinal calcium
absorption as estimated by the increment in urinary
calcium following an oral calcium load was not sig-
nificantly different between EN and ML subjects.
EN patients had lower serum ionized Ca and a ten-
dency for lower serum l,25(OH)2D than ML subjects.
Thus, EN patients have relative hypercalciuria with
no compensatory rise in estimated intestinal Ca ab-
sorption or serum l,25(OH)D concentration.
INCREASED SYMPATHETIC ACTIVITY IN RESPONSE TO ACUTE
SUCROSE INGESTION. P.M. Zabetakis, S. StaIl*, M.V. DeVita,
OW. Gleim, L Rasenas, M.H. Gardenswartz, H.G. Preuss, M.F.
Michelis. Nephrology Section, Lenox Hill Hosp., N.Y., N.Y. mnd
Georgetown University, Washington, D.C.
Dietary carbohydrate (CHO) has been shown to raise blood
pressure In several animal models through an increase in
sympathetIc activity. While overfeeding in humans appears to
stimulate the sympathetic nervous system, the possible role of
CHO in elevating blood pressure In humans has not been clearly
defined. To study the normal physiological response to ingested
sucrose, 9 normotenslve men (age 26.4j.0.7) were evaluated. A
250 gm sucrose slurry or equivalent volume of water was given
randomly one week apart with a meal at 0900 hours.
Measurements were made at time zero (TO) and hourly thereafter
(TI to 14). Heart rate (HR) and systolic blood pressure (SBP)
showed the following changes. MEAN S.E.M.
682 80±3 84±4 79±4 76±3
70±3 72±3 67±3 64±2 63±2
Two-way ANOVA demonstrated a significant interaction between
time and treatment for SBP (P=.02), HR (P<.0005), plasma renin
activity (PRA, P=.025), epinephrine (EPI, P= .016), insulin
(P <.0005) but not noreplnephrine (NE) sampled from an
antecubital vein. Serum potassium (P .05) and aldosterone
(P=.025) fell during the sucrose treatment.
We conclude that acute sucrose ingestion resulted in a
significant increase in SBP and HR in normotensive men. The
rise in PRA. EPI and HR suggest sympathetic stimulation directly
by sucrose or via hyperinsulinemia. Failure to observe an
increase In NE might reflect differential stimulation of the
splanchnic but not skeletal muscle sympathetlcs.
CAPTOPRIL RENOGRAPHY OFFERS IMPROVED SENSITIVITY
IN THE DIAGNOSIS OF RENOVASCULAR DISEASE.
Prince K. Zachariah*, Daniel 3. Wilson, Manuel L.
Brown*, and Anthony W. Stanson*. Division of
Hypertension, Radiology & Nuclear Medicine, Mayo
Clinic, Rochester, Minnesota.
We studied the effect of captopril (C) upon
standard techneti um—99m—diethylene—triaminepenta—
acetic acid and iodohippurate sodium 1—131
renogram in a group of 27 selected hypertensives
for the detection of renovascular disease.
Baseline and repeat renal scans were performed
one hour after 6.25, 12.5 or 25 mg of C and prior
to renal arteriography. Subjects were withdrawn
from antihypertensive medications 24 hours prior
to study. Renal scans and renal arteriograms
were read independently by blinded observers.
Significant renal artery stenosis (RAS) was
defined as a >50% reduction in luminal diameter
of an affected artery.
A total of 20/27 patients had RAS, 11
atherosclerotic (ASO), and 9 fibromuscular (FMD).
Similar C induced falls in blood pressure and
rises in plasma renin activity were observed in
all three C treatment groups and in ASO, FMD, and
normals. Standard renography identified 10/19
patients with RAS while C renography identified
16/19. Three false-positive scans were noted
with standard and C renography. The sensitivity
for renography improved from 52.6 to 84.2% after
C, and the positive predictive value of
renography increased from 76.9 to 84.2%.
Specificity was 62.5% for both procedures. C
renography appears to be more sensitive than
standard renography in the detection of
renovascular disease.
PATHOGENESIS OF HYPERCALCIURIA IN ESSENTIAL
HYPERTENSION C.ZoccalLF.Mallamaci,F.Cuzzola,M.Postorino.
S.Parlongo,F.Salnitro,kCuratola (intr. by G.Orlandini). Division of
Nephrology and CNR Centre of clinical Physiology, OORP., Reggio
CaL, ITALY.
The mechanism responsible for hypercalciuria in essential
hypertension remains elusive. In particular, it isunclear whether the
regulation of the PTH - 1.25vitD3 axis is disturbed In hypercalciuric
hypertensives. Since previous studies in unselected essential
hypertensives on free diet have produced controversial results we
elected to study the response to low and high Ca Intake (0.4 and 1.4
g/d, each for 5 days, in random order) in 15 hypercalciuric essential
hypertensives (CaU>6.25mMol/d), in 15 nonnocalciurichypertensives
and in 11 normotensive healthy subjects matched for age and sex. Na
intake was kept constant thourought the study.
At low calcium intake hypercalciuric hypertensives displayed a
markedly elevated (P<0.01) urinary calcium excretion (7.5±502 vs
3,5±1 and 3s1.5 mtvloVd) associated with low serum calcium
(2.10±0.13 vs 2.22±0.17 and 2.17±0.09 mMol/L, Pc0.05). However,
serum intact PTh (52±24 V5 50±22 and 49±18 pg/mI) and 1,25 sit D3
(52s13 vs 57±9 and 52a7pg1m1) were much the same in the three
groups. At high calcium intake hypercalciuric hypertensives attained
normocalcernia (2.29±0.14 v5 2.30±0.13 and 2.29±0.17 mMol/L) while
their CaIJ (9±4 vs 5.5±1 and 4.5±1 mMol/d, P<0.01) remained
5ubstantialiy higher than in hypertensive and normotensive controls.
PTHand1,25vitD3 changed in the expected direction being again very
similar (NS) in the 3 groups. Interestingly, serum K and Mg in
hypercalciuric hypertensives were both significantly reduced (P.'zO.OS)
at low calcium intake and did not change with high calcium. Serum
Phosphate in hypercalcluric hypertensives was identical to that in
normocalciuric hypertensives and tended to be lower (NS) than in
healthy subjects.
Hypercalciuric hyperten5ives are unable to curtail urinary calcium
excretion at low calcium intake and develop mild hypocalcernia. The
response of the PTH-1,25v1t03 axis to calcium deprivation does not
appear appropriately augmented In these patients. Disturbed
regulation of the major Ca-regulatory hormones may partecipate in















ROLE OF INTERLEUKIN-4 IN MURINE HOST-VERSUS-
GRAFT DISEAE. Daniel Abramowicz*, Jean-Marc
Doutrelepnt , Zoulika Amraoui , Philippe Van
der vorse and Michel Goldman (intr. by Vivette
D'Agati). Universitd Libre de Bruxelles,
Brussels, Belgium.
Balb/c mice injected at birth with
(A/JxBalb/c)F1 spleen cells develop an antibody-
mediated glomerulonephritis associated with a
10-fold increase in IgGi serum levels and a 700-
fold increase in IgE serum levels. In addition,
their splenic B cells display a 2 to 3 fold
increase in the expression of Ia antigens. These
features result from the activation of donor B
cells by host T cells and in vitro experiments
indicated that interleukin-4 (IL-4) is one of
the mediators of this host-versus-graft (HVC)
reaction.
In order to precise the involvement of TL-4
in the immunopathological syndrome, mice under-
going HVG reaction were injected with a rat
monoclonal antibody (MoAb) directed against
mouse IL-4 (5 mg/week for 4 weeks after the
neonatal inoculation of Fl spleen cells). As
compared with HVC mice receiving an irrelevant
rat monoclonal antibody, mice treated with the
anti-IL-4 MoAb displayed a major reduction in
1gB and IgGl serum levels (0.7±0.4 vs. 18.6±2.9
)g/ml and 1982±145 vs. 7228±803 pig/wi, respecti-
vely) and the expression of Ta antigens by their
B cells was lowered by 66%. Finally, glomeruli
from anti-IL-4-treated mice contained signifi-
cantly less IgG deposits than those of control
HVC mice.
We conclude that IL-4 plays a central role in
the pathogenesis of this murine HVG disease.
BENEFICIAL EFFECTS OF AZASPIRINE IN MRL/MP
lpr/lpr (MRL) MICE WHICH SPONTANEOUSLY DEVELOP
AUTOIMMUNE DISEASE. C.R. Albrightson-.l'linslow5,
B.B. Brickson5, J. Hutchman5, and A. Badger*
(intr. by R. Edwards), Depts. of Pharmacology and




a novel compound with immunosuppressive activity
in rat models of autoimmune disease, induces a
population of nonspecific suppressor cells that
are of the null cell phenotype. MRL mice which
develop antinuclear antibodies,
glomerulonephri ti s and lymphadenopathy
(predominately of thymic—derived lymphocytes with
excessive T helper function) were treated with
Azaspirine (30 mg/kg, po) for 7 wk. Prior to
sacrifice, 24 h urine samples were collected;
then blood, kidneys, spleen, and lymph nodes
(mesenteric axillary, inguinal, and submaxillary)
were removed. Urinary protein increased in
vehicle—treated mice from 2.34 + 0.27 to 7.57
2.54 mg/24 h at 7 and 19 wk, respectively.
Whereas, there was no significant increase in
proteinuria in Azaspirine—treated mice (2.48
0.19 to 1.92 ÷ 0.36 mg/24 h at 7 and 19 wk,
respectively. Azaspirine—treated mice had a
significantly lower lymph node weight (1.61 + .19
g) than the vehicle—treated group (2.32
.32 g). These beneficial effects of Azaspirine
in MRL mice suggest therapeutic potential In
autoimmune diseases such as systemic lupus
erythematosus.
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DISSOCIATION OF IMMUNE COMPLEX (IC)
MEDIATED INJURY IN GLOMERULAR (GC) AND
PERITUBULAR (PC) CAPILLARIES. C, Alpers, W.
Couser, R. Johnson. Univ. ofWA, Seattle, WA.
Experiments were undertaken to test whether the site of
renal IC deposition affects host capability to remove IC. Ex
vivo perfusion (n=70) of rat kidneys with endothelium
binding lectin Con A followed by rabbit anti Con A IgG
results in a subendothelial IC nephritis in (JC and diffuse IC
deposition with complement (C) deposition and endothelial
injury in PC. Histologic, immunofluorescence (IF) and EM
studies were performed at 10 mm and 1,2,4 and 24 hrs.
after perfusion. At 10 mm strong linear binding of Con A,
IgG, and C3 to the endothelium was detected by IF in both
GC and PC. In GC this was followed by endothelial cell
swelling and denudation (1 hour) with platelet (PLT) and
leukocyte (WBC) infiltration and formation of subendothelial
deposits at 4 and 24 hr. In contrast, PC endothelial swelling
was also present at 10 mm and 1 hr. but ICs (IgG, Con A,
C3) were capped and shed into capillary lumina (1-2 hrs)
with complete clearance of IC by 4 hrs. Selective PLT
depletion (<10,000/mm3) by antisera (n=16), WBC
depletion, (<200/mm3) by antisera and irradiation (n=16),
and C depletion (<15% of normal) with cobravenom factor
(n=17) each delayed clearance of PC IC by several hours but
complete clearance of IC with restored structural integrity of
PC was achieved in all groups by 24 hours.
Two important findings emerge from these studies.
First, major differences may exist between mechanisms
and/or efficiency of IC clearance in GC and PC. This may
aid our understanding of lupus nephritis where extensive GC
IC deposits associated with severe inflammatory injmy may
coexist with PC deposits which are typically small and elicit
little response. Secondly, WBC, PLT and C each contribute
to capillary wall injury in GC; in contrast, these mediators
have a beneficial role in PC by facilitating IC clearance.
FINE SPECIFICITY AND IDIOTYPE DIVERSITY OF NURINE
ANTI lILA CLASS TI MONOCLONAL ANTIBODIES ELICITED BY
A SYNGENEIC MONOCLONAL ANTI—IDIOTYPIC ANTIBODY.
Maresa Altomonte, Sara Mariani, Elena Armandola,
Giuseppe Castello, and Soldano Ferrone: ( intr. by
A.I. Goodman ). New York Medical College, Dept. of
Microbiol. and Immunol., Valhalla, NY.
The murine antiidiotypic monoclonal antibody
(MoAb) F5—830 elicited with the ayngeneic anti lILA—
DR1,4,w6,w8,w9 MoAb AC1.59, an 1gM, has been shown
to induce antisera which mimic the specificity of
MoAb AC1.59. To analyze the fine specificity and
idiotype diversity of antibodies elicited by
antiidiotypic MoAb F5—830, a BALB/c mouse was
primed with 200pig of MoAb F5—830 coupled to ELM,
polymerized with glutaraldehyde and mixed with CFA,
boosted with 2O0ig of the same immunogen in IFA on
day 7, 14 and 234 and with lOOpig in PBS on day 237.
On day 239 the mouse was sacrificed and splenocytes
were hybridized with myeloma cells PX—63—AgB—653.
Out of 466 hybridomas generated 7 reacted with NoAb
F5—830 and with lILA—DEl ,4,w6,wB and/or w9 antigena
bearing lymphoid cells, mimicking the serological
specificity of MoAb AC1.59. Furthermore the 7
antibodies inhibited the binding of MoAb AC1.59 to
MoAb F5—830. Testing with antiidiotyplc monoclonal
antibodies elicited with MoAb ACI.59 showed that
all 7 antibodiea react with antiidlotypic MoAb F5—
444 which is a mirror image of the HLA—DR antigens.
On the other hand only 2 react with the anti—
idiotypic MoAb F5—963, which is not a mirror Image
of lILA—DR antigens. These results indicate that the
system we have described may be useful to dissect
the fine specificity and idiotype diversity of anti
lILA class II monoclonal antibodies.
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1JVR NECI)SIS FACIOR NI) INTERLWKIN—2 RECEFI'ORprnai BY CULIUREI) RAT MESNI1IL CELLS INIXEED
BY VI1WSES NI) WiEft?iL LECTINS. A. Amore*,
R. Coppo*, S.N. Emancipator, 0. Roccatello*, N.E.
Lamm*, G. Quattrochhio and G. Piccoli*. Nephrology
Dept., University of 'D.irin, Thrin, Italy and Case
Western Reserve University, Cleveland, OH.
The aim of this study was to evaluate the
binding of selected environmental lectins and
viruses to glomeruli, and to ascertain functional
effects on cultured rat mesangial cells. Amongthe lectins concanavalin A (Con A), ulex (Ui),
soybean (Soya), triticumvulgaris (Tn), phyto—
hemagiutinin (PHA) and gliadin (Gli), Con A, Gli,
and Soya bound strongly to isolated Sprague—Dawley
rat glomeruli in mesangial and capillary sites as
detected by indirect imniunofluroescence; Ul bound
less well, in the same pattern. Addition of Gli
(100 ugflsl) to cultured rat mesangial cells elici-
ted release of 82 pg/nil tumor necrosis factor
(fl4F) and 502 U4nl interleukin—2 receptor
(IL—2R) into supernatant after 1 h, whereas no 'INF
was detected by enzyme—linked immunosorbent assay
in the supernates of cells in Hanks' balanced salt
or with/any of the other lectins (p <0.002), and
only Vi elicited detecable IL—2R (196±143.9 U,'sl).
Among cytomegalovirus (CMV), adenovirus (AD'!) and
herpes simplex virus (HSV), only CM'! bound to gb—
meruli by immunofluorescence. One million CMV
virions elicited release of 45.7 42.5 pg/nil TNF
and 271.2 37.1 VAn]. IL—2R into culture super—
natants after 1 h (both p < 0.01 versus buffer);
AD'! produced 41.5 33.7 pg,4nl ThF but no detect-
able IL—2R, and HSV evoked 186.2 91.8 U/mi IL—2R
but no ThF (both p < 0.01 vs buffer). We conclude
that common environmental lectins and viruses can
bind to glomerular structures and stimulate pro-
duction and/or release of potentially important
mediators from niesangial cells.
LANININ-EPI'FOPE SPECIFICITY OF MONOCLONAL AUTO-
ANTIBODIES IN HgCl2—INDUCEO NEPIIROPArHY. Jan
Atens*, Aletta Veningas*, Arnoud Sonnenbergz*,
Jaap D.H. van Eendenburgl*, Emile de Heerl*, and
Jan J. WeeningS* (intr. by Philip 3. Hoedemaeker).
Depts. of Pathology. Univ. of Leiden1 and
Groningen3, and Central Lab, of the Netherlands
Red Cross Blood Transfusion Service2, Amsterdam,
The Netherlands.
HgC12 induces an autoismune membranous
glomerulopathy in DZB rats, in which sera and
glomerular eluates contain 1gM, IgGi and IgG2a
reactivity against laminin and several other, as
yet unidentified basement membrane components. To
investigate the pathogenetic relevance of auto—
antibody—specificities, monoclonal autoantibodies
(NEC) were produced by fuming cervical lymphnode
cells of HgC12—treated DZB rats with ' nonsecre—
ting mouse rsyeloma and selected for reactivity
against renal antigens. On kidney sections three
binding patterns could be discerned. MEC3 (1gM)
and 4 (IgG2a) bound GBM, mM and vessel walls;
MEC2 (IgOl), 5 (IgG2a) and 7 (1pM) bound along TBNin a fine granular pattern; MEC1 (IgG2a) , 6 (1pM)
and 8 (1pM) bound to glonerular epithelium. In
ELISA MEC2. 3 and 5 bound to laminin. No reac-
tivity was found against fibronectin, collagen IV,
or renal tubular epithelial glycoproteins.
However, MEC7 bound to cultured plomerular
epithelium in a granular pattern. ELISA against
purified laminin—fragments (generously provided by
Dr. R. Timpl), showed specific reactivity of MEC3,
5 and 8 to the P1—fragment, which contains a
celladhesion Site. Passive transfer of MEC3
resulted in localization along the GCW; at day 7,
the staining pattern had become slightly
discontinuous, while albuminuria had developed.
M11'IINFl.IMA'IORY ACTIVITY OF I*IERULAR ATP/ADPase
IN THE RAT IDNEY: IIIPRAGL(]IERULAR DCNN REGULATICN
OF NEUT1)PHIL ACTIVITY VIA AT? DEGRADAPICt4. J. F. W.
Balier*, K poels*, )4 J, and
W. W. Bakker'. Dept. of Pathol. , Univ.of Groningen,
The Netherlands. (Intr. by Ph. J. Hoedemaeker)In contrast to platelets per se, the role of
their products i. e. adenine nucleotides received
much less attention. Tht AT? and ADP release by
platelets potentiates Oa production by activated
polymorphonuclear neutrophils (PMN) whereas AN?
inhibits this response. Since rat glomerular
basement membrane contains a Ca dependent AT?!
?,DPase the modulating capacity of this enzyme on
O2 production of PMN in situ was studied in rat
kidneys. Inflammatory cells were perfused ax vivo
through intact kidneys under normal Ca orCa
free conditions. Oa production washistochemsically detected. Rat peritoneal exsudate
cells (PEC; 90% PMN) were harvested by standard
methods and kept in CaMg2- free buffered saline
(PH 7. 2), Kidneys of PVG/c rats were perfused with
10 ml PEE suspension (8.Ox 10' cells/mi) and EDT(5 mM) with (group I; n26) or without 20. isM AT?(group II;n=6). Kidneys of rats of group III (n=6)
were perfused with PEC and AT? plus Cad2 (2 ni4).Oa production of PEE was also histochemically
assessed in vitro on cytcapin preparations.
Results were as follows: In Ca2 free conditions
APP induced an increase of Oa production in vitro
as well as eat vivo. Cadla supplementation induced
inhibition of Oa production ex vivo, but not in
vitro. It is suggested that AT? stimulated Oa
production of PMN during kidney perfusion is down
regulated in situ by a Ca2— dependent ATP/ADPase,
suggesting an antiinflanunatory function of this
enzyme in the rat kidney.
EVIDENCE SUGGESTING A ROLE FOR CATHEPSIN L
IN ANTIGBM ANTIBODY DISEASE. William H. Baricos,
Shirley L. Cortez*, Rudene M. Dicarlo*, Lih-Teh Wu*,
Sally O'Connor*, Elliott Shaw*, and Sudhir V. Shah. Tulane
Medical School, Depts. of Biochem. and Med. New
Orleans, LA.
Using well characterized fluorometric substrates, we
documented the presence of cathepsin B (0.32±0.03 mU/mg
protein) and cathepsin L (0.65 mU/mg protein) in glomeruli
isolated from normal rats (leaniSEM, N = 6). Incubation
of sonicated glomeruli with H-GBM (pH 4.5, 1mM EDTA
and 1mM dithiiothreitol, DTT) resulted in GBM
degradation as indicated by the release of nonsedimentable
(lO,000xg,lO mm) radioactivity or hydroxyproline. GBM
degradation by glomeruli in vitro was: proportional to the
amount of glomerular protein; dependent on the presence of
DTT; and nearly completely inhibited specific inhibitors of
cysteine proteinases documenting that endogenous
glomerular cysteine proteinases are responsible for the GBM
degradation. In a neutrophil- and complement-independent
model of antiGBM antibody disease, administration of the
specific cathepsin L inhibitor, Z-Phe-Tyr(O-t-butyl)CHN(2mg, IP, every 6hr starting 2hr prior to injection o
antiGBM IgG) reduced proteinuria in the 24hr period
following injection of antiGBM lgG (AntiGBM only:
203±30 mg/24 hr; ZPTCHN2-treated: 90±18 mg/24hr,
Mean±SEM, n 6; P>0.0l). This reduction in proteinuria
was accompanied by a marked decrease(—84%, PO.OOl)) in
the specific activity of cathepsin L in cortices from the
ZPTCHN2-treatecl rats vs saline-treated controls. There was
no sig. difference in cortical cathepsin B, antiGBM
antibody binding, BUN, or crestinine values in ZPTCHN2—
treated vs control rats. These data, document the presence
of a GBM-degrading cysteine proteinase(s) in glomeruli and
suggest a rote for cathepsin L in the pathogenesis of this
experimental model of glomerular disease.
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GLOMERULAR MESANGIAL CELL MIGRATION IN RESPONSE
TO PLATELET DERIVED GROWTH FACTOR (PDGF) -
Barnes and K.A. Hevey.* Rhode Island Hosp. and
Brown Univ., Oepts. of Pethol., Providence,
Rhode Island.
PDGF ia a potent mitogenic and chemotactic
protein for a variety of cell types. Olomerular
mesangial cells also respond to POGF in terms of
proliferation, but have not been examined for
migratory behavior in reaponse to a specific
growth factor. Here, we examine the ability of
isolated rat mesangial cells to migrate toward
gradients of purified ROOF. Chemotsxis assays
were performed in two compartment blind well
chambers, each compartment separated by a 14 pm
poroos filter membrane. Human PDGF was added to
200 p1 of RPMI in the lower compartments beneath
the filters to make incremental concentrations
from 2.5 to 50 units/ml. Control compartments
received diluent without PDGF. Mesangial cells
in RPMI were added to the upper compartments and
the chambers were incubated for S hours at 37°C.
Following fixation, the number of cells on the
underside of the filter were counted by scanning
electron microscopy. A linear dnse response of
mesangial cell migration toward increasing
concentrations of ROOF was observed, achieving
cell numbers of 9—fold over controls at 50
units/ml. Migratory cells were once more
verified as mesangial cells by fluorescence
expression of sctin and absence of expression of
leukocyte common antigen. Addition of equimolar
concentrations of PDGF on both sides of the
filter or addition of anti—ROOF antibody to the
lower chamber containing ROOF negated the
chemotsctic response. These studies indicate
that messngisl cells migrate in response to
POGF. This mechanism may, in part, play a role
in some forms of messngisl proliferative
glomerulsr disease.
A RAT HYBRIDOMA MODEL OF HEYMANN NEPHRITIS:
PRODUCTION OF A MOHOCLOWAL ANTI GP 330 FROM A
NEPHRITIC RAT. N. Behar and H. Silverman,
Membrane Biology Group, Univ. of Toronto,
Toronto, Ont.
By fusing the Bpleen of a nephritic Sprague
Dawley (SD) rat with non secretory rat myeloma
rat cells, a rat monocinnal antibody (Msb) to gp
330 was obtained. Mab immunoprecipitated a
peptide from deoxycholste solubiliEed proximal
tubule brush border membrane (BBM) which migrated
like the one precipitated (1) with a mouse Mmb
anti gp 330 (provided by Dr. M. Farguhar) and (2)
with the antibody eluted from the glomeruli of
nephritic rat. Competition experiments on
western blot demonstrated that only the peptide
immuno- precipitated with Farquhar's moose Hab
anti gp 330 reacted with our rat Mab and vice
versa. When a solid tumor secreting Mab anti gp
330 was transplanted into nude rats, after 14
days circulating anti gp 330 was present in the
merum, and there were small mubepithelial
deposits in the glomerulus but no proteinuria.
Mab anti gp 330 is an 1gM with the capability to
bind complement. Immunocytochemicel staining by
immunoperoxidase and immunogold methods localized
the Nab to the BEN of the renal proximal tubule
and to the urine face of the glomerular
epithelium. However the staining was not
restricted to the clathrin—coated pit region.
These results confirm the important role of gp
330 in active HR. The rat hybridoma model
employed in these studies should prove useful in
the study of both active and passive HR.
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1L6 PRODUCTION BY HUMAN MESANGIAL CELLS IN
CULTURE. Mark ft Benfield°. Paul Walker, Pete
Nelson°, A.F. Michael, and Youngki Kim. Dept of Pediatrics
and the Immunoblology Research Center, Univ of Minn,
Minneapolis, MN
In naturally occurring and experimental forms of
nephritis, significant infiltration of macrophage/monocytes
has been demonstrated. This infiltration has been shown to
correlate with the onset of clinical disease in experimental
animals. Prior studies revealed that supernatants from
activated mscrophsges had profound effects on mesangial
cells in culture. Recently it.has been shown that ILl
mediates at least part of this effect, and that messngisl
cells produce ILl constitutively. Another important
mscrophsge derived cytokine is 1L6. This cytokine is
produced by a wide variety of other cell types and has a
broad spectrum of biological activity.
Using the tL6 dependsnt plasmacytoms cell line
It 165, the supernstsnts of mesangial cell cultures were
assayed. These cells were cultured with either serial
dilutions of a known quantity of ILS, or mesangial cell
aupernatants. Mesangiat cells in culture for two weeks
produce significant amounts of 1L6 (2 u/mi). By the fifth
week, when cellular proliferation is reduced, there is less
1L6 activity (11 u/mI). Neutralizing goat snti-tL6 antibody,
but not goat gO, completely abrogates this activity.
These studies show that mesangial cells In culture
produce significant amounts of tL6 which may be an
importsnt growth factor in normal and diseased conditions.
SPECIFIC BIOTIHYLATION/IMMUNOCOLO LABELING OF
NONPROTEOCLYCAN GLOMERULAR EASEMENT MEMBRANE (OEM)
ANIONIC SITES. JA Bertolatus, Depts. of mt. Med.,
VA Med Ctr & U of Tows, Iowa City,IA
Most studies of GEM anionic sites have focused
on proteoglycens, using cationic probes which bind
by electrostatic attraction. To label other GEH
anions, sialic acid residues were specifically
biotinylated by mild peroxidation (MPO) followed by
biotin hydrazide (BNZ), while carboxyl residues
(COON) were biotinylated using EHE and a carbodii-
mide (EDC). Eiotin coupled to GBM components on was
detected on thin sections with avidin-gold (AV-
gold), or goat anti-biotin antibodies (GaB)
followed by rabbit anti-goat IgC-goid (RAG).
Results: Optimal labeling of GEM and epithelial
surfaces was obtained with in situ biotinylation
followed by post embedment detection of biotin
using GaB/RaG. AV-gold detection on thin sections
was unsuccessful, though AV-gold or AV-peroxidase
could bind solubililed biotinylated GEM on
nitrocellulose or plastic. Pretreatment with
neuraainidaae essentially abolished GEM labeling by
MPO/ENZ while methylation of COON (glycine methyl
ester + carbodiimide) blocked subsequent ENZ/EOC
biotinylation. Solid-phase assays of MPO/ENZ
labeled, sequentially extracted (dissociativebuffers, reducing agents) GEM showed that biotin
label was co-extracted with compounds binding wheat
germ agglutinin. In rats with doxorubicin
(Adriamycin) nepbrosis, GEM and epithelial surface
labeling by MPO/BNZ was markedly reduced,
indicating a reduction in sialic acid residues.
BNZ/EDC labeling of COON was also reduced, although
the change was less marked. The specific covalent
linkage of low molecular weight compounds to GEM in
situ facilitates the quantitative study of
nonproteoglycan GEM anions.
MECHANISM OF ERYTHROCYTE COMPLEMENT
RECEPTOR (E-CRI) REDUCTION FOLLOWING
FORMATION OF IMMUNE COIPLEXES (IC) IN THE
CIRCULATION. DJ Birmingham , FG Cosio, Shen XP,
LA Hebert. Dpt. of Med., Ohio State Univ., Columbus, OH.
The number of CR1 per E (CR1/E), measured with
nionoclonal anti-CRI antibodies, is reduced in patients with
active SLE. It is postulated that the decrease in CRI/E is
due to destruction of CR1 as hepatic/splenic macrophages
remove IC bound to E. Herein, we tested that hypothesis.
Seven cynomolgus monkeys (CYN) were studied: 5 CYN,
preimmunized ''jth bovine gamma globulin (BGG), were
injected with I I BGG at a dose that produced IC at 4-
fold antigen excess; 2 nonimmunized CYN were injected
with a similar dose of BGG. BGG was infused for 10 mm
and multiple arterial (7 CYN) and hepatic vein (5 CYN)
samples were drawn before and after BOG infusion.
I BGG free or )?nd to E was determined. CR L/E were
enumerated by: 1) I Eli, a monoclonal anti-human CR1
antibody; 2) Flow cytometry (FACS) of E incubated with
rabbit anti-human CR1 antibody (RaCRI) followed by
FITC-goat anti-rabbit lgG; 3) FACS of E incubated with
El I coated fluorescent beads. El -geads bind to IC binding
sites on E. In immunized CYN, 1 BGG bound to E.
Bound and free BGG were removed ipiver and by 60 mm
no BOG was detectable in blood. By I Eli, mean
CRI/E decreased from 1011+245 (0 mm) to 666±186 (10
mm, p=.02) and 566±115 (60 mm, p=.03). CRI/E were not
different in arterial and hepatic vein blood. By 24 h,
CR lIE were 96±5% of baseline. By contrast, FACS analysis
showed, from 0 to 60 mm, an increase in % E binding ElI-
beads (46,5 vs 525%, p=.02) and E bin1i RaCRI (47±11
vs 60±8%, NS). In nonimmunized CYN, I BOG did not
bind to E and CRI/E did not change. Conclusion: Acutely,
the formation of IC in the circulation does not result in loss
of CR1 from E. Rather, IC produce reversible changes in
E-CRI/El 1 epitope. This does not occur in liver or spleen.
CHARACTERISATION OF ANTI—LUNG ANTIBODY—INDUCED
EXPERIMENTAL GOODPASTURES SYNDROME IN THE RAT.
Neil Boyce,* James Neale,# Nerupi Fernando,#
Stephen Holdsworth.* Prince Henrys Hospital,
Melbourne, Australia and Wellington School of
Medicine, Wellington, New Zealand,
Studies of experimental anti—basement mem-
brane (BM) antibody—induced disease have been
restricted mainly to anti—glomerular BM models.
An acute model of pulmonary and renal injury was
established in rats using a sheep antibody
against rat lung antigen. Both organs demonstrat.-
ed an increase in protein permeability following
antibody binding to BM antigens [Lung permeabil-
ity index (LPI) 0.342 0.009 vs control 0.214
0.011 : p<O.05. Urinary protein excretion 5.112
0.899mg/hr versus control 0.402 0.008 mg/hr
p<O.O1]. The threshold for the development of
lung injury was 27.2 4.8ug antibody globulin
per gram. Inanunoblot analysis probing with the
anti—lung antibody revealed a major connnon anti—
genic determinant (82—84KD) bound within collag—
enase—solubilised pulmonary and glomerular BM5. —
Irneunogold electron microscopy allowed precise
identification, in intense linear patterns, of BM
binding Sites for antibody within alveoli and
giomeruli, Functional lung injury was prevented
by either leucocyte or complement depletion (LPI
antibody—treated, leucocyte—depleted rats 0.219
0.024 LPI antibody—treated, complement—depleted
rats 0.235 0.034 both p>0.05 compared to
controls. Mediation of lung injury in this acute
model of Goodpastures syndrome is both comple-
ment and leucocyte—dependent, as previously
described for the renal component of heterologous
anti—glomerular BM antibody—induced disease.
TNF AND IL—i IN LUPUS NEPHP.ITIS: ENHANCED GENE
EXPRESSION AND ACCELERATION OF DISEASE. Daniel
C. Rrennan', M. A. Yui*, R. P. Wuthrich*, and V.
E. Kelley. Dept. of Med., Rrigham and Women's
Hosp., Boston, MA.
TNF and IL—i are potent immunologic and in-
flammatory cytokinea. We have previously re-
ported increased levels of mRNA for TNFa and IL—
i in MRL—lpr mice with lupus nephritis. To de-
termine whether the increased levels of THE and
IL—i mRNA are a more general feature of mice
with lupus nephritis we studied cytokine gene
expression in female NZB x NZW El (NZB/W) mice
by Northern blot analysis. Enhanced steady—state
levels of mRNA for THEe and IL—]., but not IL—
were detected in the renal cortices of ani-
mals with lupus nephritis. To determine whether
THE or IL—i could accelerate renal injury and
mortality, we injected murine rTNFa or rIL—la
i.p. into female NZB/W or C3H/FeJ mice at two
doses, 2.0 mg or 0.2 mg 3 times weekly for 2 or
4 months beginning at 2 or 4 months of age. The
lower dose of each cytokine accelerated renal
disease and mortality when treatment was initi-
ated at 4 months of age. At the higher dose,
neither cytokine promoted disease. Treatment
from 2 to 4 months of age did not accelerate re-
nal disease. This suggests that to cause renal
injury, these cytokines must interact with other
pathological features present in these animals
after 4 months of age. Taken together, we pro-
pose that systemic injection and/or local pro-
duction of TNF and IL—i can contribute to murine
lupus nephritis. The dose of TNF and IL—i, and
the stage of disease activity dictate the
pathogenic action of these cytokines.
EXTRACELLULAR MATRIX (ECM) EXPANSION AND
mRNA LEVELS IN EXPERIMENTAL GLOMERULAR
SCLEROSIS. J. A. Bruijn, *t .Munaut, *JJ,Baelde,
*J._M. Foidart (intr.by P.J.Hoedemaeker) .Univ.of
Leiden, Dept. of Pathol., The Netherlands and
Univ. of Lige, Dept. of Biol., Belgium.
We studied the development of glomerular
sclerosis in mice sufring from chronic graft-
vs—host disease. These animals develop a lupus
type of nephritis, leading to global glomerular
sclerosis from w 10. Deposition patterns of lam-
mm (lam), fibronectin, and collagen (col) typ-
es I, III, and IV were studied by IF and im-
muno-EM. Total RNA was extracted from whole
kidneys and from isolated g]omeruli in experim-
ental animals up till w 16, and in control mice.
mRNA for alfa—l(I)col, lam 82 chain and lam re-
ceptor was detected by Northern blot using cDNA
probes and quantitated from slot blots. Col III,
which was not present in control glomeruli, w as
the first molecule to be found in abnormal am-
ounts, being deposited at the surface of glomer-
ular epithelial cells, and in a linear pattern
along the GBM at w 4. From w 8, glomerular
lam was increased due to the development of lam
containing spike formations of the GBM. From w
10, sclerotic lesions developed containing all
ECM molecules mentioned. Studies on mRNA levels
showed, that the increase of ECM components
was preceded by increased levels of specific
glomerular mRNA. Lam receptor mRNA was not
significantly increased. Our findings show, that
changes in the presence and the arrangement of
individual ECM components and the levels of
their mRNA can be detected before the develop-




GLOMERULAR EPITHELIAL CELL (GEQ
PRODUCTS STIMULATE MESANGIAL CELL (MC)
PROLIFERATION IN CULTURE.
K. Budde5, Di. Salant, A.V. Cybulsky, Di. Coleman* and
R.B. Sterzel; Univ. of Erlangen -NUrnberg, ERG; Boston
Univ., Boston, MA; Yale Univ.-VAMC, New Haven, CT.
To elucidate potential interactions of GECs and MCs, we
examined whether products of GECs affect the proliferative
activity of MCs. We found that cultured rat GECs (passage
# 10-15), under serum-free conditions, secrete soluble factors
into the supemate (GEC-CM) which induce proliferation of
quiescent ratMCs (passage #4-15). 48h-incubation of MCs
with 5% (v/v) GEC-CM, harvested at 24h and 48h, increased
3H-TdR uptake of MCs 1.8±0.6-fold and 3.7±0.8-fold,
respectively. Concentrated (x12), dialyzed GEC-CM
(obtained after 48h) increased 3H-TdR incorporation by MCs
3.3±0.7-fold at 24h, 5.1±1.0-fold at 48h, and 7.0±3.4-fold
at 72h of incubation at 5% (v/v). Analysis of unconcentrated
GEC-CM by gel filtration HPLC revealed a single peak of
mitogenic activity between 20 and 10 kD, maximal around 17
H). Concentrated, dialyzed GEC-CM showed 3 mitogenic
fractions with MW species of >400 lcD, 20-10 lcD, and 7.5 -
1.3 lcD, the 20-10 lcD fraction showing greatest effects.
Using reverse phase HPLC, we found 3 distinct stimulatory
fractions in concentrated, dialyzed GEC-CM. One fraction did
not bind to the Cl8 column, one eluted between 41 and 44%,
and a minor peak eluted at 49-51% acetonitrile. Isoelectric
focusing revealed 3 distinct p1 forms of 3.2,4.2-4.9, and
5.1-5.8. Competitive binding assays with In labeled PDGF
did not show significant amounts of PDGF in GEC-CM.
Similar analyses excluded contributions of IL-i, IL-2, IL-3
and GM-CSF. The results indicate that GECs produce
several biochemically distinct growth factors for MCs. While
these epithelial-cell derived mitogens for mesenchymal MCs
require further characterization, they may play a role in the in-
vivo regulation of MC replication e.g. in glomerular disease.
EFFECTS OF LYMPHoCyTE STIMULATION ON RABBIT (Rb)
EXPERIMENTAL IMMUNE COMPLEX (IC) GLOMERULOMEPMRTIIS
(GM). Giovanni Caisusai,Ciro Tetla*,Federico Bus—
solino*,Ernesto Turello*,Jan Brentjens ,Corrado
Baglioni*,and Giuseppe Andres.Cattedra Mefrologia
Sperimentale,DpIs.Biochim.& Biofis. ,UniversiA di
Mapoli,Italy;Dept.Biol. ,SUMY at Albany,M.Y. ;and
Dpts.Microbiol.& Path. ,SUMY at Buffalo,M.Y.
Phytohemagglutinin (PIIA),a lymphocyle poly-
clonal activator, induces a lymphocyte and blast
cell GM in rat renal allografts (Cell.Immunol.l3:
146,1974). The aim of Ihis study was to test the
effect of PHA in Rb IC GM. Rb with experimenlal
acute serum sickness (ASS)(Group I) had mild and
transient proteinuric GM with focal subepithelial
immune deposits (10), normal creatinine clearance
(CrC1), and slithly increased LPS—induced produc-
tion of interleukin—l(IL—l) ax) tumor necrosis factor
(TMP) from isolated glomeruli. Rb with ASS and
injected with PHA (Group II) developed severe f o—
cal lymphocyte and blast cell GM with diffuse
endothelial damage; ID were sbsent,proteinuriawas
increased, and production of IL—l and TMF was
markedly augmented as compared to Rb in Group I.
Results in Rb with ASS and injected with TL—l and
TMF (Group III) were comparable to those in Group
II. Rb with ASS and injected with IL-l (Group IV)
or with TMF (Group V) had morphological and func—
tionsl lesions similar, but less severe, than
those seen in Groups II and III. The results show
that PHA, IL-l and TMF amplify the lesions induced
in glomeruli by IC, presumably by a concomitant
activation of lymphocytes and macrophages, and of
the endothelium.
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IGA DEFICIEMCY TM MORMAL AND AUT0rMMUME MICE
EXPOSED TO BACTERIAL LIPOPOLYSACCMARIDE tLPs).
Tito cavalin and Mormsn A. Granhoim. Brown
University and Rhode Island Mospital, Dept. of
Pathology, Providence, Rhode Island.
Mormal tC5l) mice exposed to LPS develop
polyclonal B cell activation (PRA), antiDMA
antibodies, and proliferative nephritis.
Autoimmune mice taP)) exposed to LPS develop an
early and accelerated form of lupus nephritis.
Since immune defects sre common in autoimmune
diseases, and IgA deficiency is prevalent in
lupus patients, we investigated: whether LPS
induces IgA deficiency in C57 mice; whether I9A
deficiency, if present in aW mice, could be
enhanced by LPS; and whether the effect of LPS
on IgA concentrations was reversible. At 2.0
months of age, CS? and SW mice were divided into
two groups each: experimental, to receive LPS
50 pg i.p. twice a week for 5 weeks; and
control, to receive vehicle only. Plasma
samples were obtained at 3.0 and 5.0 mo. of age
tB wks. after withdrawal of injections) -
Results of IgA concentration, determined by
rsdioimmunoaasay, are shown below. Values are
mean SEM in mg/ml.





In C57 mice, LPS induces IgA deficiency, and in
SW mice, an intrinsic deficiency of IgA is
enhanced by LPS. In either group of mice, the
effects are partially reversible but last long
after LPS has been withdrawn. These findings
may explain the mechanism by which an intrinsic
or acquired immune defect (IgA deficiency) in
concert with the actions of an environmental
agent (bacterial LPS) results in PSA that may
trigger, or exacerbate, autoimmune disease.
GLOMERULAR LESIOMS INDUCED IM TUE RABBIT (Rb) STAN
AUTOIMMUNE RESPOMSE TO PRTSICO-CHEMICALLT ALTERED
MOMOL000US IgG. Franco Cavslot*, Masayuki Miyata*,
Adrian Vladutiu*, Stanialaw Dubiaki*, Victor Ter—
ranova*, Giorgio Emanoelli*, Rufus Burlingame*,Eng
Tan*, Jan Brentj ens, Felix Milgrom* and Giuseppe
Andrea. Depta. Nicrobiol., Oral Biol., SUMYatBuf—
falo, Buffalo, NY; din. Med. ITT, Torino, Italy;
Scripps Gun. & Rca. Found., La Jolla, CA.
Immunization of Rb with physico—chemically
altered homologous or autologous IgG induces for —
mation of antibodies (Ab) combining with IgGof Rb
or foreign species. Cardiac, but not renal lesions
were reported (Dixon and Milgrom, Lab. Inveat. 14:
2056, 1965). The aim of this study was to examine
in Rb of b4 allotype the nephritogenic pntential
of the immune response to cationized (cIgG) or
heat—aggregsted (aIgG) homologous IgG of b9 or b4
allotype injected i.v. Fluorescein—cnnjugated anti
allotypic Ab were used to detect antigens in tis-
sues. Injection with cTgG b9 or b4 induced rheuma-
toid—like factors (RiP) reactive with Rb or human
IgG and Ab to hietones, glomerular subepithelial
deposits of host lgG b4 and C3, and spikes in the
glomerular basement membrane (CaM). Injection of
aIgG b9 or b4 induced R1F and deposits of host IgG
b4 and C3 in GBM and meeanginm,with aubendothelial
and mesangial electron—dense deposits. Increased
levels of circulating immune complexes and of Ab to
laminin and type IV collagen were alan present.
Some Rb in both groups developed proliferative and
exudative glomerulonephritis and proteinuria. Rb
injected with unaltered homologous IgG remained
normal. The results show that Rb immunized with
phyaico—chemicmlly altered IgG develop an autoim—
muoe response to tgG and to histonea and glomeru—
lar lesions.
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EFFECT OF DIETARY MaCi IN THE RENAL ABLATION MODEL
Praveen Chander, Har—er Huang, Renee Garrick, Al-
vin Goodman and Leonard G. Meggs. New York Med.
College, Dept. of Med., and Path., Valhalla, N.Y.
Afferent arteriolar dilation and efferent arter-
iolar constriction have been described in the re-
nal ablation model. The resultant increase in
glomerular capillary pressure (GCP) has been im-
plicated in glomerular injury and progression
towards end stage renal disease. GCP reflects
both systemic blood pressure (SBP) and the balance
of renal vasoactive hormones. To examine the role
of these 2 variables in the progression of renal
injury, 5/6 renal ablated rats were placed on 1 of
the following NaC1 diets: HIGH (H) (5%), REGULAR
(R) (1.1%), LOW (L) (.075). PAO1* for all
groups ** R vs L
HIGH REGULAR LOW
BP(mmHG) 214±8.4* 174.5±4.2 l54.3±2.7**
GFR(ml/min/kg) 2.75±.4 3.26±1.42 3.22±.3l
PCr(mg/dl) l.Ot.06* .76±.07 .47±.O4**
Upro(gm/24) .4l8±.06* .l3l±.03 .O50±.Ol**
K Wght(gm) 2.34±.ll* l.83±.ll l.06±.O9**
Urinary excretion of vasodilatory PG (PGE2, 6
keto PGF) were markedly increased by H NaC1 diet
(POl); plasma A11 was markedly suppressed. In
contrast, plasma A11 was markedly elevated (P..Ol)
and urinary TxB2 decreased (P'4.Ol) by L NaCl diet.
Morphology in the H NaC1 group differed strikingly:
fibrinoid deposits were found in glomerular
capillary tufts and Bowman spaces. Reduced
glomerular tuft volume and segmental sclerosis
were seen in L vs R NaC1 group. We conclude trata—
mission of elevated SBP overrides the hemodynamic
effects of vasoactive hormones on GCP and increas-
es glomerular injury. H NaC1 diet accentuates
while L NaCl diet attenuates glomerular injury and
the increase in SBP.
A NEW COMPUTER-ASSISTED 3-DIMENSIONAL
RECONSTRUCFION METHOD FOR GLOMERULAR
MORPHOMETRICS. C.R. Chop, J. Winslow+*, C.
Whitesidel, C.J. Lumsdeni:*, Membrane Biology
Groupl Department of Medicine, Institute of Biomedical
Engineering+, University of Toronto, Toronto, Canada.
Excessive glomerular growth and mesangial volume
expansion may be important factors in predicting
progressive renal failure in many glomerular diseases.
We report a new computer-assisted reconstruction
(CAR) method for analyzing absolute mesangial and
glomerular volumes. In two phases of investigation,
CAR was compared to the standard morphometric
methods, point-counting and linear integration, for
accuracy and time-efficiency. In phase I, a computer-
based mesangial model was created from spherical and
elliptical objects of known volume. Model complexity
was increased from 1 to 10 to 100 objects. Application
of the CAR method resulted in 1-9% deviation from
actual volume, whereas for linear integration it was 3-
18% and for point-counting, 3-17%. In phase II, a
portion of nonnal rat glomerulus was reconstructed from
43 serial transmission electron micrographs (TEMs)
(4200 X mag.) each separated by 0.5 xm. The
mesangial/glomerular volume fraction was 6.6±0.1%
(±SD) by CAR, 9.7±1.5% by linear integration and
14.9±3.4% by point-counting. For computer analysis,
the CAR method required 85±24 seconds/TEM section,
the point-counting 40±8 secondslTEM and linear
integration 93±23 secondslTEM.
CAR is the most accurate morphometric method for
estimating mesangial and glomerular volume and, for the
first time, enables 3-dimensional visualization of all
glomerular structures.
MRL MICE WITH LUPUS NEPHRITIS HAVE
ENHANCED IFN-r AND TNF-a GENE
EXPRESSION. Sandra M. Cockfle1d, Vido
Ramassar, and Philip F. Halloran, Dept. of
Medicine, University of Alberta, Edmonton, AB.
MRL/lpr mice develop an autoimmune
nephritis associated with a systemic increase in class
I and II MHC expression in nonlymphoid tissues.
Since cytokines are the primary inducers of MHC
expression, we studied the expression of the IFN-r
and TNF-a genes during the course of the
glomerulonephritis. By Northern blotting, IFN-r and
TNF-a mRNA was detectable at low levels by 10
weeks of age in the spleens and kidneys of MRL/lpr
mice, but not in their normal + /+ controls. The
levels of IFN-r and TNF-a mRNA increased with
age and progressive renal injury. The protein
synthesis inhibitor, cycloheximide, superinduced
expression of both cytokine genes in the lpr mice to
a greater level than in the +/+ controls, the
appearance of IFN-r mRNA correlated well with the
increase in class II mRNA in renal tubular cells by
in situ hybridization, and with class I and II product
expression using an RIA and immunoperoxidase
staining. Doses of CsA sufficient to reduce renal
MHC expression and perivascular infiltrates also
reduced the level of IFN.r and TNF-a mRNA in
kidney and spleen. Therefore local or systemic
production of IFN-r, TNF-a, and other cytokines
may be crucial to the development of tissue injury
in this and other forms of autoimmune disease.
MACROPHAGE CM) INFILTRATION AND INTERLEUKIN I (iLl)
PRODUCTION IN ACCELERATED NEPHROTOXIC NEPHRITIS
(ANTN): EFFECT OF PGE1. T Cook*, J Smith* and V
Cattell*. Department of Pathology, St Mary's
Hospital Medical School, London, England (intro
by R Cotran).
PGE1 suppresses M activation and iLl production
in vitro. To assess its effect on M—dependent
glomerular injury we studied leucocyte
accumulation and iLl production in ANTN. ANTN was
induced in rats by iv subnephritogenic dose of
rabbit nephrotoxic globulin (NTG) on day 0, 7 days
after immunization with rabbit IgG. Leucocyte
infiltration (characterized and quantitated as
described — Cook et al, Am J Path 1989) showed
polymorphs predominant at 4hr (53±17/glomerulus
(gi) and activated M from 24hr (94±18/gl at 4
days). Glomeruli isolated at 4hr, 24hr and 4 days
synthesized iLl (167±38pg/l000gl at 24hr). In
separate experiments ANTN rats received 15(S)15 M
PGE1 (Upjohn Co, USA) lug/g daily (P0) or vehicle






1251 NTG binding, deposition of Ig by ininuno—
peroxidase, and autologous antibody production
were not affected by PGE1.
Conclusions: POE1 ameliorates ANTN by
suppression of M infiltration and activation. Its
paradoxical effect on ex vivo lLI synthesis may











COMPLEMENT (C) DEPENDENT LOCALIZATION OF
PLATELETS (PLTs) IN ANTIBODY MEDIATED
MESANGIAL PROLIFERATIVE NEPHRITIS (GN).
G. Couser_. C. Alpers, P. Baker and R. Johnson . Univ.
of WA, Seattle, WA.
C depletion with cobra venom factor (CVF) prevents
mesanglolysis and reduces glomerular hypercellularity in
the PMN-independent model of GN in the rat Induced
with antI-thy 1 antibody (ATS) (Yamamoto, et al., J.
immunol. 138:3758, 1987). We have confirmed a
beneficial effect of C depletion In ATS treated rats (n=5)
vs controls (n5) at day 3 on proteinurla (1.5 I vs 26
21 .ng/24 hr, pc.O5), mesanglolysis (mean I vs. 3, scale
0-4+, p<.0O1) and mesanglal cell prolifera-tion as
measured by Immunostaining for the cell cycle dependent
cyclln antigen (mean 1.3 vs 5.4 cyclln + cells/glomerular
section, p<.OO5). Given our recent finding that PLT
depletion also blocks glomerular proliferation and
mesangiolysis in this model (ASN, 1989), we tested the
hypothesis that the beneficial effects of C depletion might
reflect effects on PLT localization. We examined the
glomerular accumulation of 1111n-labeled PLTs in ATS
and ATS-CVF treated rats at 1, 4 and 24 hours after
injection of ATS. Whereas normal rats had no PLT
accumulation in glomeruli (2±4 PLTs/glom, n=5), ATS
treated rats (n=12) had significant PLT accumulation at
1, 4 and 24 bra (104±38; 395±125; 213 PLTs/glom
respec-tively). PLT localization was completely abolished
by CVF treatment (n=13) (mean <15 PLTs/glom at all
times, p<.05). We conclude that mesangio-lysis and
proliferation In the ATS model may be mediated through
a previously unrecognized effect of complement on PLT
localization.
POLYCYSTIC KIDNEY DISEASE (PCKD) IN TRANSGENIC
(TO) MICE, LECTIN & IN SITU HYBRIDIZATION
STUDIES. Vjvette D'Apatj & Marie Trudel*.
College of Physicians & Surgeons, Columbia
Univ. ,Depts. of Pathology, & Genetics &
Development, New York, New York.
We have reported a model of PCKD produced in
TO mice by injecting mouse eggs with the murine
c-myc oncogene driven by SV4O enhancer and
human B-globin promoter (K.I.34,364,1989). TO
founders died of renal failure at age 1-5 mos.
The severity of kidney cysts (KC)was progressive
with age, with associated tubular hyperplesia
and focal glomeruloscierosis. In order to de-
termine the segment of the nephron involved, a
panel of segment-specific lectins was applied
to paraffin sections using an irnmunoperoxidase
technique (Dolchis bifloris, collecting tubule
(CT); tetragonolobus lotus, proximal tubule
(PT),Tamm-Horsfall protein distal tubule(DT)).
In young TG progeny, the majority of cysts were
CT (x 51%) with fewer PT (i 39%) and rare DT (i
7%). In adult TG founders, cysts were predomi-
nantly PT in origin ( 50%) with fewer CT (i
20%) and DI (2 10%). Twenty % of KC were neg-
ative for all lectins studied. Hyperplastic
and adenomatous epithelium was primarily PT in
origin. THP was demonstrated in the casts of
many PT and CT cysts. Ultrastructural studies
demonstrated no IBM abnormalities. In situ
hybridization experiments using a 35 S-labelled
antisense RNA probe localized c-myc mRNA to NC
and hyperplastic epithelium. We conclude that
in this model, NC 1) originate in CT with pro-
gressive extension to PT, 2) are in continuity
with the nephron, 3) may arise through deregu-
lation of tubular cell growth.
A RELATIONSHIP BETWEEN PROTEINIJRIA AND ACUTE
TUBULOINTERSTITIAL DISEASE IN EXPERIMENTAL
NEPHROSIS. Allison Eddy, Lori McCulloch5, and Elaine Liu*. The
Hospital For Sick Children, University of Toronto, Toronto, Ontario.
In experimental models of severe proteinuria induced by the
aminonucleoside of puromycin (PA3l) or by repeated injections of
bovine serum albumin (overload-proteinuria), acute tubulointerstilial
(11) nephritis develops and parallels the degree of proteinuria (Eddy et
al, Kidney Int 33:14, 1988; Am J Pathol, in press). The puipose of
this study was to further characterize the relationship between TI
nephritis and proteinuria in the acute PAN model. The degree of
proteinuria was reduced in experimental rats (n=5) using an 8% protein
diet and enalapril (100 mgL) added to the drinking water (Grp I).
Results were compared to saline-injected ((Isp Ii) and PAN.injected (Grp
ifi) control rats fed a 28% protein diet. The TI disease was studied 10
days postPAN-injection (15 mg/lOO gm BW i.p.). Grp I had reduced
albuminuria on day 3 (1.3 0.4* mg/24hr/lOO gin BW), day 7
(145±28*),and day9 (352±105) compared to (Isp 111(196±87,379±49,
407±117). Grp II levels were .l8±.03, .18±.07, .13±.07 respectively.
An interstitial infiltrate of mononuclear cells was present in both PAN
groups but was significantly reduced in Grp I rats. Interstitial
macmpliages (Mø)were enumerated by surface markersED-i - 94±19*,
24±8, 151±17 positive per 1000 TI cells (Grp I, Grp II, Grp III
respectively);0X42 - 72±14*, 7±2, 152±29; and Ta - 117±31*,35,
212±37. Interstitial lymphocytes were identified by surface markers
0X19 (pan T-cetl) - 13±10*, 4±2, 33±8; 0X22 (T.helper) - 6±7, 1±1,
6±3; and 0X8 (T-cytotoxic) - 13±8, 7±4, 22±8. The number of
interstitial MØ, the predominant infiltrating cell, correlated best with
day 7 albuminuria: r=.92 (ED-l), or.89 (Ia). r.87 (0X42), although
day 3 and day 9 correlations were also significant. The severity of
tubular cell iiury, identifiedby vimentin expression, was attenuated in
CTrp I: score - 2.6±0.5; Orp II- 1.0±0;Grp 111- 4.4±0.5. In additional
studies ofPAN-nepbrosis, T-cell depletion by daily injections of0X19
monoclonal antibody or unilateral renal irradiation to inhibit
proliferation of residentMø failed to prevent theTI influx of Mø. The
results of these studies suggest that severe proteinuria may contribute to
acute TI inflammation, possibly by recruiting circulating Mø in
response to proteinuria-induced tubular cell injury.
* p value <.05; Bonferroni's t-test. Grp I vs. Orp III
ESWL-INDTJCED RENAL TUBULAR AND VASCULAR
INJURY IN THE MINI-PIG. Andrew Evan,James McAteer Lynn Willis, Bret Connor&
Stephen Kempson and James Lingemari'
Indiana tJniv, Depts of Anat, Pharm/Tox,
Physiol/Biophs, & Methodist Hospital of
Indiana, Indianapolis, Indiana
Extracorporeal shock wave lithotripsy
(ESWL) is an effective noninvasive
treatment for renal calculi. However,
ESWL induces acute morphological changes
within and around the kidney in a
majority of patients. In order to
determine what factors influence ESWL-
induced renal injury, the right kidney
(lower pole calyx) of mini-pigs (70 lbs
and 120 lbs) was treated with the Dornier
11143 (2,000 shocks at 24kv). Renal
structure and function were assessed
prior to and 24 hours post-ESWL. MRI
revealed parenchyma edema and hemorrhage
in all treated kidneys. Subcapsular
hematomas were more frequent in the 70-
lb pigs. Histology showed severe tubular
and vascular injury only along the blast
path. Cellular injury included mito-
chondrial swelling, disruption of the
cell membranes and necrosis. Post—ESWL
PAN clearance was reduced by 28%
(p(0.025) in 70-lb pigs; GFR was reduced
by 20% or more in 4 of 5 of these pigs.
Neither clearance was significantly
altered in 120-lb pigs. These data
document acute renal injury after
therapeutic levels of ESWL. The observed
effects on renal structure and function
mimic those reported in patients.
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DISSOCIATION OF INSOLUBLE IMMUNE
COMPLEX INDUCED NEUTROPHIL
SUPEROXIDE ANION (02-) PRODUCTION AND
CHANGES IN (NOSITOL TRISPHOSPHATE ((P3).
JoseDh Fantone. Elahe Torabi, Thomas Loomis,
Vernon Stevenson, and James Shayman,. Univ.
Michigan Med. Sch., Depts. Pathology & Medicine,
Ann Arbor, MI.
Stimulation of human neutrophils with insoluble
immune complexes, lGs, (rabbit anti-human
albumin (HA):HA), causes a dose-dependent
activation of the respiratory burst and 02-
production. The generation of 02- by ICs is
associated with a time-dependent rise in
intracellular inositol trisphosphate (IP3) levels, as
assessed by competitive binding assay (Palmer et
al, J. Cell Signal. 1:147, 1989) and changes in
intra-cellular calcium (quantitated by changes in
lndo-1 fluorescence). Pre-treatment of neutrophils
with B. Pertussis toxin (10 ng/ml) markedly inhibited
IC induced changes in (P3 production while
minimally affecting 02-production. This contrasts
with the parallel inhibition of both formyl-methioriyl-
Ieucyl-phenylalanine (fmlp) induced (P3 generation
and 02-production by B. Pertussis toxin. These
observatiors suggest that the biochemical
pathways by which insoluble (Cs stimulate
neutrophil 02-production are distinct from those
involved in fmlp stimulation and indicate a
dissociation between insoluble IC induced 1P3
generation and 02-production.
Supported in part by NIH grants DK39255,
HL32024, and HL28737.
'BLOODLESS' RAT, A MODEL TO STUDY THE PATHOPHYSIO-
LOGICROLE OF SPECIFIC CIRCULATING CELL TYPES IN
RENAL INJURIES. A. Fogo, T. Kawamura*, M. Ikoma*, I Ichilrawa.
Depts. of Pathology and Pediatrics, Vanderbilt University, Nashville, TH.
Renal injury is modulated by interactions of resident glomerular cells and
circulating blood elements. To explore the contribution of specific
circulating cells to glomerular injury in various in vivo experimental
settings, we have developed a 'bloodless' rat model. Munich-Wistar rats
were exchange-transfused with a cross-linked hemoglobin, whichdecreased
hematocrit to -8%with isronortional reduction of other blood elements
AP POC SNGFR GFR REF
—mm Hg-—---- nthnin -------ml/min----
Pust-exchange 116±4.7 53.1±1.6 54.3±4.6 1.3±.3 11.4±4.2
As shown, systemic arterial pressure (A?), GFR, renalblood flow rate
(RBF), single nephronGFR (SNGFR) and glomerularcapillary pressure
(PGC)measured 1 hr after the exchange (n=7) were comparable to typical
values innormal rats. These fmdings arein striking contrast to the
markedly abnormal hemodynamicsin isolated kidney preparations with
various perfusates. This model was appliedto examine the specific effects
ofPMN activation on glomerular function. FMLP (0.14 nMhnt/hr) was
infused in vivo intoarenal artery branch: In bloodless rats, SNGFR in
FMLP-exposed glonseruli decreased only 25% (31.7 vs 41.4 nI/mm) vs
control non-exposed glomeruli within the same kidney. In contrast, in
PMN-repletedbloodless rats (n=3), SNGFR decreased 57% (41A to 17.6
nI/min) only in FMLP-exposed glomeruli. PMN repletion did notper se
alter SNGFR in non-exposed glomeruli (41.4 vs 39.6 nI/mm). The
usefulness ofthis model was furtherdemonstrated in our subsequent study
of endotoxin-induced acuterenal dysfunction. Bloodless rats,repleted (n=4)
or non-repleted (n=4)with PMN5, received E. coli endotoxin, 27.5-30
mglkg BWt iv. Thirty minutes after endotoxin PMN-repleted rats had, on
average, 92% decrease in GFR vs only a 28% decrease in non-repleted rats.
We conclude that the bloodless rat model enables the swdy of specific
circulating cells and their role in renal injury: Specific cells can be
selectively repleted in inrart in viva preparations or in pathophysiological
settings. Furthermore, the ispleted cells can be experimentally
manipulated. Using this model, we have demonstrated that in viva
activation of PMNs causes glomerular hypofiltration; and that PMNs have
a pivotal role in augmenting endotoxin-induced renal dysfunction.
DYNAMIC INTERCHANGE AND FACTORS INFLUENCING DISAP-
PEARANCE OF ANTIGEN (Ag) AND/OR ANTIBODY (Ab)
WITHIN GLOMERULAR (G) I1UNE DEPOSITS (ID). s.,.
Fornasferi,* P.M. Moullier,* and C.B. Wilson. Res.
Inst. of Scripps Clinic, La Jolla, California,
Avian serum albumin (ASA) Ag was used to induce
chronic serum sickness glomerulonephritis (GN) In
Lewis rats for kinetic studies in the isolated
erythrocyte perfused kidney (IEPK). GID of rat
IgG, C3, and ASA were present in a diffuse mixed
proliferative and membt-anous GN, with electron
dense deposits predominantly in subepithelial
locations. In paired label studies, 1 hr 0
uptakes of 40 pg of infused 51A5A Ag or
5IantiASA Ab were determined in the IEPK 1 hr
(Ag excess) or 48 hr (Ab excess) after daily ASA.
A mean of 12.3 5.2 Ag (n5) and 12.0 5.7 Ab
(n=3) pg/G bound in Ag excess compared to 62.5
17.5 Ag (n5) and 2.1 0.5 Ab (n3) pg/G in Ab
excess. These studies indicate direct binding of
Ag or Ab to GID, which is influenced significantly
(p <0.05) by the Ag or Ab excess state of the
OlD. To evaluate factors altering this inter-
change, the iii effect of mouse rnonoclonal 1gM
kappa rheumatoid factor (M0RF) on natural or
excess Ag—induced turnover of G*I_Ag was compared
in 0 obtained 48 hr apart. Ag excess (300 mg ASA)
enhanced the natural 48 hr disappearance of G*I_Ag
from 31 19% (n=8) to 69 14% (n=5) (p <0.005).
M0RF reduced the Ag excess enhanced 48 hr disap-
pearance to 25 9% (n5) (p <0.003). M0RF
decreased insignificantly the natural 48 hr
disappearance of G*I_Ag from 31 19% (above) to
19 14% (n=4) (p >0.35). The interchange of Ag
or Ab with GID is additionally altered by M0RF,
which may function by altering the dynamic
equilibrium of Ag and Ab in GID.
THE INTERACTION OF IMPLANTED ANTIGEN AND ITS
ANTIBODY ON CULTURED RAT GLOMERULAR EPITHELIAL
CELLS (CGEC). *Atsushj Fukatsu, *Norihjko
Suzuki, Seiichi Matsuo, and *Nobuo Sakamoto
from The 3rd Dept. mt. Med., School of Medicine,
Nagoya Univ., Nagoya, Japan
In Heymann nephritis the nephritogenic anti-
gen can shed from GEC and presumably form immune
deposits (ID) shown by Camussi et al. To investi-
gate the possibility of implanted antigen to form
ID, we studied the movement of complexes contain-
ing implanted lentil lectin (LCII) and rabbit
anti—LCH antibody (aLCII) by immunohistochemistry
and by dot blot assay using CGEC from Wistar rat
kidneys.
When CGEC were incubated with LCH alone at 37'
C LCH was rapidly internalized and found in endo—
cytic vesicles and in transGolgi network area by
peroxidase immunoelectron microscopy. After incu-
bation with aLCH at 37°C following LCH incubation
at 4°C, both LCH and aLCH shed from the surface
of CGEC but small amount was found internalized.
Some cells showed capping. When incubated with
normal rabbit serum (HItS) instead of aLCH, most
LCH was internalized. To detect shed antigen and
antibody, CGEC were incubated with LCH and then
with aLCH or NRS at 4°C for 15 mm each. Medium
was replaced after washing and incubated at 37°C
for 15 mm, and then applied to immunodot blot
assay. Both LCH and rabbit IgG were detected in
the medium only when CGEC were incubated with
aLCU after LCH implantation.
These results suggest that the implanted anti-
gen to CRC can form ID when reacted with antibody
on the surface of GEC.
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PLATELET-DERNED GROWTH FACTOR (PDGF) EXPRESSION IS
INCREASED IN MURINE IgA NEPHROPATHY (IgAN). Lris
Gesualdo, Hanna E. Abboud, Masslmo Plnzani, Jon
Florlano, Michael E. Lamm and Steven N. Emancipator.
Case Western Reserve Unrverslty, Cleveland, OH.
Since PDGF is synthesized by and acts upon mesanglal
cells, we reasoned that mesangial proliferative nephrltis
might be associated with Increased mesangial PDGF
production. IgAN was induced in 35 g male Swiss-Webster
mice by 3 l.p. Injections of 1 mg 500 kD DEAE dextran (DO)
or dextran sulfate (OS), followed by I mg i.v. injections on
alternate weekdays until day 75. Mice immunized with both
DD and DS developed significant hematuria (100% and 70%;
p < .05), hypercreatinemla (0.33 e .05 and 0.42
.11; p <
.05) and proteinuria (1.51 — .23 and 1.54 a .26; p < .05)
compared to normal mice ( 0%, 0.15 — .02 and 0.83
.17),
associated with mesangial deposits of lgA, lgG, 1gM and C3
(immunized >80%, non-immunized <20%; p < .05). Mesanglal
matrix expansion predominated In mice given DO and
mesangial cell proliferation was more prominent in mice
given DS. Total RNA extracted from cultured mouse
mesanglal cells and normal mouse kidney contained 2.4 and
1.4 Kb bands that hybridized to the radioactive A-chain and
B-chain probe by Northern and nuclease protection assays,
similar to human and rat genes. Kidney from mice given DS
had markedly Increased content of both chains. By
densitometry of slot-blot hybridizatIons, 30 pg total RNA
from kidneys of Individual mice immunized with DO had 322
a 91 unita A chain and 154 * 41 units B-chain compared to
normal mice, which had 36.4 a 8.9 and 60.4 a 52.4 unIts,
respectively. Treatment of other groups of mice with
dextranase, proteaae or a combination of enzymes
significantly reduced expression of A-chain and B-chain (p <
.05). We conclude that PDGF expression is increased in
mesangial proliferative experimental IgAN, and suggest thst
POGF is an Important mediator in cell proliferation and
matrix expansion in glomerular disease.
CYTOKINE RELEASE SYNDROME INDUCED BY ANTI-CD3
MONOCLONAL ANTIBODY IN MICE. Michel Coldman*,
*
-
Mara-Lutsa Alegre , Verique Flament , 0berda
Leo , Daniel Abramowicz , Peter Vandenabeele
and Walter Fiers* (intr. by Vivette D'Agati).
Free University of Brussels and State University
of Ghent, Belgium.
In order to obtain an experimental model of
the acute toxicity of the monoclonal antibody
(MoAb) OKT3, DM12 mice were injected iv with 50
xg of an anti-mouse CD3 MoAb (l45-2C11).Firstly,
we observed the appearance of high serum levels
of tumor necrosis factor (TNF), interleukin-2
and interleukin-6 during the first two hours
following the injection. Secondly, the anti-
mouse CD3 NoAh induced hypothermia (-2.7±O.8C)
and hypoglycemia(-77±l5 mg/dl) maximal 4h after
the injection. These changes were also observed
in endotoxin-resistant C3H/HeJ mice but not in
athymic nude mice, In addition, they did not
occur after injection of Fab'2 fragments of the
MoAb which induce efficient immunosuppression.
We analyzed the role of TNF in the metabolic
disturbances by injecting mice with 12 mg of
rabbit anti-mouse TNF antibodies (Aba) or
control rabbit Abs prior to the administration
of the anti-CD3 MoAb. Hypothermia was completely
prevented and hypoglycemia was attenuated by TNF
neutralization while pre-treatment with control
rabbit Abs had no significant effects.
Thus, T cell activation induced in mice by
this anti-CD3 MoAb results in a cytokine release
syndrome similar to that observed after the
first doses of OKT3 in man. Since TNF plays a
central role in this model, we suggest that TNF
could also be involved in the side effects of
OKT3 in man.
ANTIBODY-INDUCED CRESCENT FORMATION IN WKY RATS:
POTENTIAL ROLE OF ANTIBODY-DEPENDENT CELL CYTO-
TOXICITY (ADCC) IN VIVO. Rosario Granados*, Donna
L. Mendrick, Helmut C. Rennke. Brigham and
Women's Hospital and Harvard Univ. Boston, MA.
These studies were designed to elucidate
potential mechanisms involved in crescent forma-
tion in the WRY rat, This strain develops pro-
gressive proteinuria (>120 mg/day) and a prolif-
erative, necrotizing, and crescentic glomerulone-
phritis (>60% of glomeruli) following passive
administration of rabbit (R) anti-GBM or anti-
Fx1A antisera in doses that are clearly sub-
nephritogenic in most other strains, such as the
BN rat. We compared both strains as to complement
activity (CH5O), antibody titer (-logT) and
delayed type hypersensitiity to R IgG [by foot
pad swelling (FPS, mmxlO ) in vivo and prolifer-
ation of T cells in vitro (P-Index)1, and natural
killer activity against YAC-l cells (NK) and ADCC
against P815 cells. The results are given in the
table below (*p<.O5).
QilQ .J&g ff P-Index N 8QQ
WRY 71± 2 6.4±0 46±10 3.7 29±0.1* 35.9±0.7*
RN 80±10 6.3±0 37± 6 2.0 6±0.2 2.3±0.5
The glomerular injury is initiated during the
early heterologous phase of these diseases and is
characterized by the occurrence of an intracapil-
lary cellular infiltrate composed of large mono-
nuclear cells followed by segmental fibrinoid
necrosis of the tuft and overt crescent forma-
tion. These structural findings and the measured
immunological parameters suggest a role for ADCC
in the pathogenesis of experimental glomerulone-
phritides with prominent crescent formation.
MECHANISM OF LOCALIZATION OF IMMUNE COMPLEXES IN
NZN/W MICE WITH MESANGIAL NEPHnrrxs. Norman A.
Granhoim and Tito Cavallo. Brown University and
Rhode Island Hospital, Dept. of Pathology and
Laboratory Medicine, Providence, Rhode Island.
We investigated the pathogenesis of mesangial
proliferative lupus nephritis in NZB/W mice
under conditions that allowed us to examine
removal of immune complexes from the
circulation, uptake by the mononuclear phagocyte
system, and localization in kidney tissue.
These studica were performed at a time when
variables such as the quantity of endogenous
immune complexes, complement concentration, and
carrier state of blood cells (platelets) were
controlled. NZB/W mice and C573L/6 (control)
mice showed comparable kinetics for removal of a
subaaturating dose of immune complexes (2.5 mg
bovine serum albumin—antibovine serum albumin)
from the circulation; additionally, the liver
uptake and kidney localization of these immune
complexes was comparable between NZB/W and
control mice. The localization of immune
complexes in the glomerular mesangium of NZS/W
mice could not be attributed to enhanced
production of endogenous immune complexes, to
decreased removal of immune complexes from the
circulation, to impaired uptake by the liver, or
to complement concentration and carrier state of
blood cells. It appears, by exclusion, that
mesarigial deposits of immufloreactants in early
lupus nephritis may result from interaction of
antibodies with antigen in mesangia.
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EFFECTS OF A THROMBOXANE SYNTHETASE
INHIBITOR ON ESTABLISHED JMMUNE COMPLEX
GLOMERULONEPHRITIS. G.F. Grauer. Di). Frisbie,* S.L
Longhofer, and AJ. Cooley.* School of Veterinary Medicine,
University of Wisconsin, Madison, Wisconsin.
We previously reported that treatment with a specific
thromboxane synthetase inhibitor (TXSI), 3-methyl-2 (3-pyridyl)-
1-indoteoctanoic acid (CGS 12970) attenuated development of
concanavalin A (Con A) induced glomerulonephritis (ON) in
dogs (Longhofer, et al. Kidney International 35:354, 1989). The
purpose of this study was to assess the effects of CGS 12970
treatment on established immune complex ON.
Twelve beagles were immunized with Con A and after 9-
fold increases in antibody titer, bilateral renal arterial infusions of
I mg of Con A were performed. Six dogs were treated 3 times
daily, starting 4 weeks after infusion, with 30 mg/kg of C(1S 12970
per os and 6 dogs received a placebo 3 times daily. Endogenous
creatinine clearance (GFR) and 24-hour urinary excretion of
protein and thromboxane B2 (1'X02) were determined for each
dog prior to infusion, at the initiation of treatment and at 2, 4, 6,
and 8 weeks after initiation of treatment. Light microscopy at
initiation of treatment revealed glomerular epithelial crescent
formation, mononuclear cell (MON) proliferation and
polymorphonuclear leukocyte (PMN) infiltration. Renal
histology was also evaluated 4 and 8 w5eks after initiation of
treatment. Glomerular MON profiles/urn were determined from
at least 10 equatorially sectioned glomeruli from each dog.
Student's t tests were used to compare treated and untreated
dogs. P < 0.05 was considered significant.
Four weeks after renal infusion of Con A, MON profiles
and urinary excrçtion of protein and TXB2 were significantly
increased compared to baseline values. Treatment with CGS
12970 did not effect GFR or glomerular histology, however, CGS
12970 treatment significantly decreased urinary excretion of
protein and TXB2. These results suggest that TXB2 plays a role
in established ON and that TXSI treatment may be beneficial.
CROSS—REACTIVE IDIOTYPE (CRId) OF ANTI—GLOMERULAR
BASEMENT MEMBRANE (GBM) ANTIBODIES (abs) IN AUTO—
IMMUNE GLOMERULOMEPHRITIS (AGN) INDUCED BY POLY—
CLONAL ACTIVATION IN THE RAT. J.C. Guéry, E. Druet,
D. Glotz, F. Hirsch, H. Tournade, L. Pelletier, and
Ph. Druet (intr. by T. Anagnostopoulos). INSERM U28
Paris, FRANCE.
Brown—Norway (BR) rats receiving MgCl2, gold
salts (GS), or D—penicillamine (D—P) as well as
(LEW X BN) Fl hybrids injected with BN spleen cells
(chronic graft versus host reaction: cGVHR),develop
an AGN with anti—GBM abs. To test whether these
autoantibodies share a CRId, 3 anti—GBM, laminin—
specific, monoclonal abs (mAba), (ltgl5,Hg16,Hg17)
were obtained in the Hg model and rabbit anti—Id
antisera were produced. Using 2 of these we showed
by ELISA that the 3 mAbs shared a CRId. We then
looked for the presence of this CRId in the 4 above
mentioned models: 1) in sera and in kidney eluted
Ig (RE Ig) by ELISA and, 2)io glomeruli by indirect
immunofluorescence (IF) using R anti—IdHgl7 abs:
model seraa KE Ig5 glomeruli(IF)
(1/200 dil.) (2.5pg/ml) linear granular
Hg 938±18b 90.5 + +
GS 824±28b 64.7 + +
D—P 43.8±6.7b 31.4 + —
cGVHR 4344b M.D. + —
Control 17.8±3.5 3.5 — —
a: 1 inhibition of the binding of biotinylated mAb
Hg16 to R anti—IdHgl5 ab coated plates.
b: p<O.OOl vs control.
We conclude that some of the autoanti—GBM abs
share a CRId in these 4 models.Auto or alloreactive
T cells causing B cell polyclonal activation have
been found in theae situations. Our results suggest
therefore that the same B cell clones are activated
in all of these different models.
LOSS OF APICAL ANTIGENS AND DEFECTIVE
ENDOCYTOSIS IN PROXIMAL TUBULES FROM
RATS WITH HEYMANN NEPHRITIS. E. J. Gutmann, J.
L. Niles, R. T. McCluskey, D. Brown. Dept. of
Pathology, Mass. General Hospital and Harvard
Medical School, Boston, MA.Gp330, a glycoprotein that is involved in the
pathogenesis of Heymann nephritis, is abundant on
the apical plasma membrane of proximal tubule
epithelial cells, and antibody-mediated damage to
these cells is found in this disease. To characterize
further some features of this injury, we compared the
distribution of apical membrane antigens associated
with the endocytotic apparatus of these cells (gp330,
clathrin and an HATPase) in normal and nephritic
rats. Indirect immunofluorescence revealed a marked
reduction in gp330, clathrin and proton pumping
ATPase immunoreactivity in the apical plasma
membrane of diseased rats. Luminal debris in these
animals displayed gp330 antigenicity, suggesting that
it contained material that had been shed from the cell
surface. Loss of these antigens was observed prior to
severe morphological alterations in the apical brush
border. To test whether loss of these membrane
antigens was associated with diminished endocytotic
function, we perfusion-fixed normal and diseased rats
after intravenous injection of FITC-dextran, a marker
of fluid phase endocytosis. Semithin frozen sections
revealed a considerable reduction in endocytosis of
FITC-dextran into proximal tubules of rats with
Heymann nephritis. Our studies indicate that in the
course of Heymann nephritis, loss of apical antigens
occurs together with a defect in the endocytotic activity
of proximal tubule epithelial cells.
ANTI-DNA FROM NZB/W MICE THAT CROSS REACT
WITH PROTEOGLYCANS (P0) INDUCE NUCLEAR
BINDING "IN VIVO". A.O. Baakenstad*. G.C. Groggel.
V.A. Medical Center and University of Utah School of
Medicine, Salt Lake City, Utah.
Two (F14-1C5 and F20-4D6) IgG2ak hybridomas
derived by spleen cell fusion from old NZB/W female
mice with proteinuria were compared for cross
reactivities with bovine kidney heparan sulfate (HS)
and ahark cartilage chondroitin sulfate (CS) to
determine whether these specificities influenced
kidney localization. Both bound by ELISA (OD 405nm)
to d5DNA and ssDNA and not to uncoated (unc) wells
blocked with gelatin. HS and CS binding was greater
than binding to heparin preparations from beef
lung (BLH) or porcine intestine (PIH).
dsDNA HS
€S BLH PIH unc
F14-1C5 1.19 0.37 0.40 0.19 0.10 0.03
F20-4D6 1.43 0.98 1.00 0.49 0.35 0.05
F20-4D6 bound HS and CS better than did Fl4-1C5.
Fl4-IC5 and F20-4D6 DNA binding activity was more
effectively inhibited by HS (50% inhib <10 lag/mI)
than by CS (50% inhib >800 ftg/ml). F20-4D6 isolated
by affinity chromatography and injected (approxi-
mately 2mg i.v./24hr X 2) into Balb/c mice produced
primarily nuclear staining in the kidney intersti-
tium and glomeruli by immunofluorescence while
isolated F14-1C5 did not localize in the kidney, "In
vivo" nuclear binding activity appeared to be
associated with strong PG cross reactivity.
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4-CIS-HYDROXY-PROLINE (4—CIS) IN-
HIBITS THE COLLAGEN TYPE IV RELEASE
OF HUMAN GLOMERULAR EPITHELIAL
CELLS (GEC). G. Maria Hänsch*,
Matthias Schdnermark*, Beate Berger*,
Bernhard Jahn*, Paul Killen, and Klaus
Rother. Institut für Immunologie
Heidelberg, W. -Germany.
When structural analogs of proline
are incorporated into collagen, the
collagen polypeptides fail to assume a
triple-helical conformation and the
extracellular deposition of matrix is
reduced. In the present study we
tested the effect of 4—cis on the col-
lagen synthesis in GEC grown in the
presence of H glycine. Collagen pro-
duction was quantitated by the radio-
activity in collagenase digestible
proteins. GEC produced type IV colla-
gen as identified by antibody; when
4—cis was present in the culture me—
diuxu, the amount of collagen in the
cell supernatants was greatly reduced.
Comparable data were obtained, when
GEC were stimulated with interleukin 1
(Il—i). While Il-i increased the re-
lease of collagen type IV, again, in
the presence of 4—cis only small
amounts of collagen type IV were
found. 4-cis did not reduce the amount
of collagen-specific mRNA, supporting
the concept of interference with a
post-translational event. We propose
that proline analogs by reducing col-
lagen production might be of therapeu-
tical value to prevent sclerosis.
ALTERATIONS IN ThE EXPRESSION OF TUBULAR
CELL TRANSCRIFI'S FOR SECRETED COLLAGENS
AND 3M-i TUBULAR BASEMENT MEMBRANE
ANTIGEN IN MURINE INTERSTITIAL NEPHRITIS.
TP Haverty, J Hoyer. and E.G. Neilson, Renal
Section. University of Pennsylvania. Phila. PA.
Cultured tubular epithelium (MCT cells) secreting
the 3M-i target antigen of murine anti-tubular
basement membrane disease (aTBM disease) also
secrete types I and N procollagens, and bt-
directionally modulate mRNA for these matrix
components in response to cytokines including3M- 1 specific T helper factor (ThF). By nuclear
run-off transcription assay. ThF Increases actin rate
to 1.6 relatIve units and decreases the type IV
collagen rate to 0.25 compared to control.
Histology of kidneys harvested from mice after 12
wks from immunization to produce aTBM disease
demonstrated increased interstitial damage with
fibrosis. Immunofluorescence of these kidneys
showed more interstitial type I collagen and less
type IV collagen staining. By In situ hybridization
with cDNA probes, these kidneys (uTBM vs.
Control) had 10.2±2.2 grains/hpf vs. 48.0±3.8 for
type N collagen. 15.5±1.1 gralns/hpf vs. 3.5±0.9 for
type I collagen, and 13.5±3.3 gralns/hpf vs.
37.7±4.5 for 3M-i antigen; n4 all p < .01 vs.
control. We conclude that immune-mediated
interstitial nephritis to 3M-i antigen decreases
tubular transcription of basement membrane
components type N collagen and 3M-i antigen,
while Increasing type I collagen leading to the
production of tubulointerstitial fibrogenesis.
Antigen-specific TIIF may directly contribute to
these pathological events.
PRIMARY OUTtTH OF tE1JLAR CELLS IN CULTURE.
EFFEL'TS OF CULTURE VESSEL COATI1.3 AND GDCWI'H
F1'CIOPS. Harry Holthofer* and Aaro Miettinen*.
Univ of Helsinki, Dept Eacteriol&InTamol, Helsinki
Finland (Intr. by I.t Farquhar) -
We studied the effects of EX3F, FGF and macro—
phage spent uwdiuni, and preooating of culture
vessels (laninin, gelatin, polylysine, Cell-Tak)
on the type and number of proliferating cells in
the primary outgrowths fran rat glonwruli cultured
in P2141 1640+10% FCS. Recently described nmw—
clonal antibodies specific for adult rat podecytes
(anti—podocalyxin, anti—i O3kD, anti-gp330) and for
endothelial cells (anti—340kD; Dekan et al, KI
35:153, 1989; Miettinen et al, sutinitted), and
mmrcially available antibodies to endothelial
(MDC OX-43) and mesangial (anti-Thy 1.1) cells
ware used to identify cells in indirect inn.ino-
flumrescence. Precoating with gelatin and poly-
lysine increased the number of detectable endo-
thelia]. and nwsangial cells, whereas lamin.tn and
Cell-Talc increased the growth of uwsangial cells.
Addition of spent macrophage medium or FGF to
culture nedium increased both the detectable
nesengial and endothelial cells. B3F failed to
show any effect. The initial, mDrphologically
"epithelial' outgrowth was cx)nstantly negative
for the podocyte antigens, although the glonwrularbodies remained positive for these in the cultures.
The growth of these "epithelial" cells was marked-
ly increased with gelatin, laminin or polylysine
substratum. The results show that the growth sub-
stratum and the addition of growth factors
markedly influence the outgrowth of glorcerular
cell types. The identity of the primary
"epithelial" outgrowth, often designated as
visceral epithelial, remains open.
THROMBOSPONDIN(TSP) IS TRANSIENTLY EXPRESSED
DURING EARLY CRESCENT FORMATION IN A MODEL OF
CRESCENTIC GLOMERULONEPHRITIS(CGN). Lawrence B.
Holzman and Roger C. Wiggins. Univ. of Michigan Medical
School, DivisIon of Nephrology, Ann Arbor, Ml.
Throntospondin, an extracellular matrix glycoprotein, has
been lmpcated as an Important participant In the process of cell
adhesion, migration, and in the regulation of cell proliferation. In
culture, TSP is rapidly synthesized and secreted by several cell
types In response to platelet derived growth factor and
interleuken-1. We postulated that TSP might play a role in the
evolving inflammatory environment of CGN. A reproducible
rabbit model of anti-glomerular basement membrane Induced
CGN was used to study changes In TSP expression over time.
Indirect immunoflourescence(IF) using monoclonal antl-hTSP
antibodies was compared to trlchrome stained sections
evaluated by Ight microscopy. At day 0 (n..5 rabbits), glomeruli
appeared normal and no immunoflourescence was noted. At day
4 (n—6), increased mesangial cellularity by light microscopy
correlated with patchy areas of intense staining within gfomerular
tufts. On day 7 (n6). all glomerull represented showed
mesangial hypercellularity with or without profeinaceous material
in Bowman's space (acellular crescents) and IF showed either
diffuse staining of glomerular tufts or Intense staining of
Bowman's space in a crescentic distribution. Whereas all
glomeruli sanpled at day 7 appeared affected, only a portion of
glomeruli at day 14 (n5) were abnormal, demonstrating
mesanglal hypercellularity and cellular crescents. TSP IF was
only weakly and diffusely positive in a small percentage of the
represented glomeruli. These findings were temporally
correlated with the course of TSP accumulation using Northern
analysis and dot blot hybridization to total RNA extracted from
isolated glomeruL At day 4 (n5), TSP mRNA accunlation was
137+/-18% control (pN.S.) and reached 203+/-18% control
(p.cO.003) at day 7 (n=4). By day 14 (n—5), TSP mRNA
accumulation had retumed to 103+/-14% control. Thus, TSP is
transiently expressed following induction of injury in this model of
glomerufar inflammation. The coincidence of peak TSP
expression during early crescent formation and the crescentic
distribution of TSP by IF at this time point suggests that TSP may
play a role in crescent formatIon.
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EFFECT OF ALBUMIN OVERLOAD ON NEPH1)rIC PALS.
Terukuni Ideura Ashio Yoshimura Shozo Koshikawa*
(intr. by Eimio Lsnita). Dept. of Intern. ?d.
Shcwa Univ. Fujigaoka Hosp. Yokohama, Japan
Since albumin administration causes minimal
change nephrotic patients to become steroid
resistant and suffer frequent relapse (Yoshirmira
and Ideura et al. KI 35:236,1989), we designed
a study to clarify the effect of albumin overload
on nephrotic rats. Nephrotic syndrome was induced
in 20 female rat by puromycin aminonucleoside
(PA). Hcnologous albumin (0 .5g x 2/day) was
injected for 5 days frcsn the 9th day after PA
injection in 10 rats (A), and the other 10
received vehicle only, on the sane schedule (C).
The animals were sacrificed on the 14th and 28th
days. Anionic sites of glcsserular basement
mesbrane (M) stained by polyethyleneimine (PEI),
and glcewrular epithelial cell (GEC) endocytic
function, evaluated by protamine heparin aggregate
disappearance, were observed by eledtron
microscope. Urinary protein was sore massive and
prolonged in A than in C. There were no
differences in serum albumin or creatinine.(ange of (3152 structure and loss or effacement
of the foot process were sore severe in A than in
C on both the 14th and 28th days. GEC endocytic
function was reduced sore in A than in C. There
was no difference between the two groups in the
nurrber of GEM anionic sites stained by PEI. It is
concluded that albumin overload ccetplicated
recovery from PA induced nephrotic syndrome in
rats. This was partly due to destruction of the
GBM size barrier and, reduced GEC endocytosis.
ARREST IN PROGRESSION OF ADVANCED GLOMERULAB DIS-
EASE IN NEW ZEALAND MICE (B/w MICE) BY 15—DEOXY—
SPERGUALIN (DSP). HISTOLOGICAL CONFIRMATION IN IN-
DIVIDUAL MICE. Keiichi Inoue,5 Michihito Okubo,
Kouju Kamata and Yasuhisa Wakabayashi.* Kitasato
Univ. Sch. Med., Dept. Med., Kanagawa, Japan.
We previously demonstrated the effect of
DSP on lupus nephropathy in young (Okubo et al.,
Kidney Int. 3I:46T—473,1988) and old (Okubo et al.
ANN 21 annual meet.,1988) B/W mice. In this study,
the effect on advanced disease was histologically
confirmed in each mouse. Thirty—two week old R/W
mice were divided into 3 groups, and they were
treated, 1 times/week for 8 weeks, with phosphate
buffered saline, prednisolone (PSL), 20mg/kg, or
DSP, 6mg/kg. Every mouse was heminephrectomized at
32 weeks prior to the start of treatment, the re-
maining kidney was taken at 1U weeks of age, and
the paired kidneys were studied with light and im—
munofluorescent (IgG and C3) microscopy. In addi-
tion, proteinuria and serum anti—ds DNA antibody
(by ELISA) were simultaneously measured. The 100%
survival in DSP group was significantly higher
than those in the control and PSL—treated groups.
The DSP group showed lower incidence of aggrava-
tion in the glomerular pathology by light micro-
scopy compared with the other 2 groups. In con-
trast, the control group alone showed an elevation
in anti—DNA antibody level, an increased IgG depo-
sition in the glomerulus and the worsening of the
histopathology by light microscopy after 8 weeks.
In conclusion, the effect of DSP on advanced glom—
erulopathy was (immuno)histologically confirmed in
the paired kidneys. The effect surpassed PSL. Our
results in mice, combined with the experience in
renal transplant patients, may warrant the use of
DSP in human lupus nephritis.
LPS AND IL-la STIMULATED PROXIMAL TUBULAR CELLS
PRODUCE TUMOR NECROSIS FACTOR IN VITRO, &M
Jevnikar, R.P. Wuthrlch*, L.H. Glimcher', and V. E.
Kelley. Dep. of Med, Brigham & Women's Hosp, Boston,MA
Tumor necrosis factor (TNFa) Is a pleiotropic, pro-
inflammatory cytokine which is increased in septic shock,
cachexia and autoimmunity. We have previously shown
that TNFa is increased in kidneys of MRL-!pr mice with
nephritis, related to the prominent mononuclear infiltrate
in the kidneys of these mice. It is now known that various
cell types in addition to monocytes may produce TNFa,
including T cells, endothelium and vascular smooth muscle
cells. To examine whether proximal tubular (PT) cells can
also express TNFa, we studied a clonal SV4O transformed
PT cell derived from C3H/FeJ mice. This highly differ-
entiated clone (Cl) which we developed, retains the
characteristics and function of proximal tubular cells.
Using Northern blot analysis, basal expression of TNFa
mRNA was not detected but could be induced with LPS(itig/mI) and IL-la (100 ng/ml) within 24 hours.
Supernatants from stimulated PT cells were negative for
TNFa product by Western blot analysis and did not
demonstrate cytotoxic activity in a standard TNF assay
using L929 cells. To determine If biologically active
membrane bound TNFa was present on PT, we used a
modified assay with L929 cells layered on PT cell
monolayers fixed with paraformaldehyde. MiT was added
to provide a colorimetric index with decreased OD
representing L929 cell lysis. Cytotoxicity with IL-la or
LPS stimulated PT (OD -23 to -28 % respectively
p<.05) was detected which was specifically blocked by a
rabbit TNFa antiserum . Thus epithelial cells such as PT
cells produce membrane bound TNFa in vitro In response
to LPS and IL-la. We speculate that membrane bound
TNFa In contact with infiltrating cells could augment local
Inflammatory responses in the kidney.
PLATELET (PLT) MEDIATED GLOMERULAR
PROLIFERATION AND MESANGIOLYSIS. .
Johnson .C. Alpers, R. Garcia', P. Baker', W.G. Couser.
UnIversity of Washington, Seattle, WA.
Platelets are rich in growth factors that could
contribute to glomerular cell proliferation in response
to Immune injury in proliferative glomerulonephritls
(GN). We tested this hypothesis In mesangial
proliferative GN In the rat induced with antibody
directed against the thy 1 antigen on the mesangial cell
(ATS). PLT depletion (<20,000/mm with an anti-PLT
IgG was maintained for 48 hrs after dIsease Induction,
and rats were sacrificed at 3 and 5 days for histologic
studies. Sections were immunostalned for both OX-i
(the common leukocyte antigen) and cyclin (nuclear
protein expressed during the late G 1-M phase). PLT
depleted rats (as6) at day 3 had less proliferating
glomerular cells than controls (n=6)
Cells/Giomerular Cross Section
f1XJ2 CYCLIN + CYCLIN p)(j
PLT depleted 4.5 0.3 1.2 0.6' 0.8 0.5"
Control 4.7 1.5 3.4 1.7 2.8 1.4(' P<.02, Pc.OO1)
PLT depleted rats (n=9) also had less mesanglo-
lysls than control rats (n=6) at 5 days (mean 1.1 vs
3.2, scale O-4, p < .001). There was no difference
between PLT depleted and control rats in plasma
CHSO, glomerular C3 deposition, glomerular leuko-
cytes, or glomerular antibody binding of ATS. PLT
depleted rats also had lower creatinines at day 3 than
controls (1.07 .12 vs 1.27 .15 mg/dI, p<.O5).
These studies provide the first direct evidence that
PLTs mediate glomerular (probably mesangial) cell
proliferation in antibody mediated GN.
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TREATMENT OF HEYMANN NEPHRITIS (UN) BY BACTOBOLIN
(BA). Kouju Kaeata, Yauso Takeuchit Naaiko Uchida
Naoyuki Satof Akira Kurokawa Yutska Kobayashi*and
Michihito Okubot Kitasato Univ. Sch. of Med.,
Dept. of mt. Med., Sagaeihsra, Kensgawa 228, Japan
Treatment of UN wee designed uaing BA, an imsuno—
euppresssnt developed in Japan (J. Antibiotics 33,
1054, 1980). Thirty—sevsn female Lewis rats were
immunized with 120 pg Fx1A and B. pertussis vaccine
for initial immunization and 60 pg Fx1A for booster
immunization at 4 wIts. Effect of BA on weight and
survival of rate, development of proteinuria, anti-S
body(ab) titers egeinst Fx1A in the sara and histo-
logical findings was studied by given 0, 0.05, 0.1,
0.2 or 0.4 mg/kg of BA, every day until 2 wks. 6
tises e wk until 20 wks, intraperitoneally. At 20
wks after immunization, they were sacrificed end
the glomerular lesion wee identified by light
microscopy and graded 0—4 by immunofluorescence.
None of rate in every group was died by 20 wks. Rat
weight of every treated group did not differ from
it of 0 mg group. Every rat in 0 mg group showed
positive proteinuris()20 mg/day); while none of 0.4
mg—BA rats showed positive proteinuria by 20 wks.
Control group(0 mg) showed the peak eb titer of
14625a6207(SD) cpm at 6 wks; while the 0.4 mg group
showed the peek of 3755*1850(p<O.05) cpm at 6 wks.
Glomeruler IgG deposits were suppressed by BA
(Table).
Dose of BA (mg/kg)
0 0.05 0.1 0.2 0.4
3.1±0.4(7) 2.9±0.4 2.5*0.8(B) 2.1±1.5(7) 0.eao.B(7)*
: p(0.0i vs 0 mg group by Mann—Whitney's U test.
BA suppressed the development of proteinuria and
glomeruler lesions of UN by inhibiting the ab pro-
duction against FxlA.
FURThER CHARACTERIZATION OF SIMILARITIES BETWEEN
HUMAN GP330 AND ThE RAT HEYMANN NEPHRITIS AUTO-
ANTIGEN. John J. Kanalas and Sudesh P. Makker.
Univ. of Texas Health Science Ctr., Dept. of
Pedistrica/Nsphrology, San Antonio, TX.
Previously we have isolated a 330kD glycoprotein
from human kidney and demonstrated that it is
capable of producing active UN in rats similar to
that observed using rat GP330. (Kid. Int. 35:351,
19E9) We now have compared the rat and human 33OkD
glycoproteina by peptide mspping and ELISA. Equsi
quantities of rat and humsn 330kB glycoproteins
obtained by electroelution from preparative SOS-
PAGE gels were digested with increasing concentra-
tions of Staphylococcus sureus VS protease. The
resction mixtures were separated by SOS-PAGE and
silver stsined. A similar psttern of peptides were
observed in the partial digests of the two
proteins. To snslyze shared epitopes, the neph-
ritogenic mutoantibody obtained from rsts with UN
induced with either rat or human GP33O were
compared by ELISA for binding to both the ret and
human glycoproteins. The sutosntibody obtained
from UN rats induced with human GP33O bound
squally to both rat and human antigens, whereas
the autoantibody obtained from rats induced with
rat GP330 preferentially bound to the rat antigen
over the human antigen. This difference in anti-
body binding was also apparent when rst and human
antigens were used to inhibit the binding of anti-
body to these same proteins coated on ELISA plates.
These results indicate that there is a high degree
of similarity between the rat mnd human 330kD
glycoproteins and that some of the reactive
spitopes on the rat antigens for the nephritogenic
autoantibody are shared with the human antigen.
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MODULATION OF GLOMERULAR BASEMENT MENBBANE PROTEO—
GLYCAN SYNTHESIS BY INTERLEUKIN—l (IL—i) ALPHA. N
Ksshihsra*, T. Dslecki*, Z. Liu* and Y.S. Kanwsr.
Northwestern Univ. Medical School, Chicsgo, IL.
Nonocyte—induced injury is s well—recognized
biologic precept in msny forms of immune—complex
nephritis, snd ons of the major cytokine released
during thaws inflsmmstory processes is IL—l. We
investigsted the effect of IL—l on one of the com-
ponents of the GBN, i.e., proteoglycsns (POw) .Rst
kidneys were labeled with [35S1—sulfate in the
presence of IL—l in an organ perfusion system, and
glomerular & media PGs isolated snd characterized.
The total incorporsted radioactivity increased by
> 501. In control, PGs eluted as a single peak
with Ksv—O.25 by Sspharose CL—6B chromstogrsphy,
& more than 95% of the POs were made up of hepsrsn
sulfate (HS) chains. POs from IL—treated kidneys
eluted as two peaks (A&B) with Ksv—O.25 & 0.45.
Peaks A&B contained shout 901& BOX of 115, while
remaining rsdiosctivity wss associated with chon—
droitin sulfate. Totsl incorporated radioactivity
in the media also increased by > 50%. The media
PGs eluted as a single peak with Ksv 0.45, and
the elution profiles were similar in both groups.
DEAE—Sephscel chromatography revealed no signif i—
csnt differences. Kidneys were also processed for
tissue autorsdiogrsphy. The autorsdiographic grain
density was 2—3 fold higher on the whole glomeruli
of the IL—treated kidneys as compared to controls.
In susssary, it seems thst IL—i stimuistes
the synthesis of GBM—PGs, induces some posttrans—
lational modifications, & also enhances their de-
gradation to a certain extent as well. Such modu-
latory effects of IL—i isay have some hearing on
the abnormal matrix production as observed in
various forms of glomerulonephritis.
INDUCTION OF PROTEINURIA AND MORPHO-
LOGICAL CHANGES IN THE RAT BY A MONO-
CLONAL ANTIBODY AGAINST MESANGIAL CELL
SURFACE. Hiroshi Kawachi, Michiski Orikasa,
lCatsuyuki Matsui, Tetsuo Morioka, Takashi Oite and
Fujio Shimizu. (intr.by Tadashi Yamamoto) Dept.
Immunol. Inst.Nephrol. Niigata Univ. Niigata,3apan
We have produced a monoclonal antibody (mAb)
I -22-3 (IgG3) which is capable of inducing
significant proteinurim and morphological changes
of mesmngial regions, chsracterized by
mesangiolysis followed by the incrersse of
mesanglal matrix. Immunoelectron microscopy
indicated mAb 1 -22-3 to bind in vitro to the
limited messngial cell surface facing to
endothelisl cells. The reactivity of mAb 1-22-3
to the any other site in kidney except mesangial
cell surface was not recognized. (The reactivity
to GBM was not recognized.) The in vitro binding
pattern of mAb 1-22-3 to kidney is considered to
be different from that of mAb ER4 reported by
Bagchus et al. or commercial anti-rat thy 1.1 mAb(OX7). The urinary protein excretion started
immediately following SDOug mAb injection and
peaked on 5 day with average values of l6lmg/24h,followed by a gradual decline and virtual
normalization by day I 8. The deposition of mouse
IgG and rat C3 in mesangial area and the
infiltration of neutrophiles and lymphocytes were
observed in rats 30 minutes after rnAb injection.
Diffuse mesangiolysis was observed 4 days after
injection. The increase of mesangial matrix was
observed 2 months after injection. We regard
this mAb 1-22-3 as the valuable tools for
examining the mechanism of mesangial lesions and
the role of mesangial cells to regulate the
macromolecule permeability of glomerular capillary
wail.
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GLUCOCORTICOID (0) RAISES RENAL ANTIOXIDANT ENZYME
(AOE) ACFIVITY AND ATTENUATES OXIDANT-INDUCED
PROTEINURIA. T. Kawamura5. T. Bills, A. Fogo', LM. Burrs , I.
Ichikawa and T. Yoshioka. Vanderbilt Univ. Sch. of Med. Nashville, TN.
0 induces superoxide dismutase (SOD) in newborn rat lungs and
protects them from oxygen toxicity. We examined if 0 has a similar
protective effect against oxidant injury in the kidney. Munich-Wistar rats
were given a single dose of puromycin aminonucleoside (PAN, 50mg/kg
BW, i.v.), a compound known to induce reactive oxygen species (ROS)-
mediated isjury. Rats were not treated (n..6) treated (n-7) with daily
methylprednisolone (MP15) 15mg/kg BW, i.p. x 9 days. Urinary protein
excretion (tWt) and inulin clearance (Cm) were measured and renal cortical
AOE and malondialdehyde (MDA) levels were determined on the final day
of MP injection. [Mean SE, ';p<O.OS vs PAN alone]
Cin UPr Mn-SOD GSH-Px Catalase MDA
mI/mm mg/day ------U/mg pr k/mg pr nMlmg pr
PAN alone .50±02 143±30 11.7±1.8 634±63 1.37±18 2.43±.66
PAN+MP15 .42±04 39±14' 17.9±2.6' 635±27 3.17±95' 1.26±.39
Rats given PAN alone were characterized by marked proteinuna and
elevated MDA (1168 and 212 % above those of a separate group of
vehicle-treated normal controls (5), respectively, p<0.05]. In contrast,
PAN÷MP15 had substantially diminished UPr with lower MDA. Also,
Mn-SOD and catalase activities were significantly higher than in PAN
alone, whereas there was no difference in glutathione peroxidase
(CISH-Px) activities between the two groups. Lower (3mg/kg SW, n=4)
or higher (60 mg/kg BW. n..4) doses of MP did not affect AOE or MDA
values observed in rats treated with PAN alone, but also did not
ameliorate degree of proteinuna. Epithelial foot process fusion and cell
vacuolization seen in PAN-treated rats were markedly attenuated in
MPI5-treated rats, but not in rats treated with higher/lower doses of MP.
To more directly evaluate the protective effect of MP on oxidant
injury, hydrogen peroxide (35 jinsole over 1 1w) was injected into the
renal artery in control (HP, n=7) and MPI5-pretreated (MP1S+HP, n..7)
rats. UPr of HP was markedly elevated at 416 pg/min, while in
MP15+HP, Upr was only 55 lIg/min. These data suggest that the
therapeutic effects of glsicocorticoids in ROS-related renal injuries are
channelled through their capacity to induce AOE within the kidney.
INHIBITION OF A REGULATORY T CELL SUBSHP BY N-
ACETs'LGALACTOSAMINE BLOCKS EFFECTOR T CELL
INDUCTION IN MURINE INTERS1TFIAL NEPHRITIS. Q,.
lcI1x. Univ. of Penn.. Phila., PA.
Vicia Viflosa lectin binding (VV) T cells are critical for
the functional expression of nephritogenlc effector T cells
In two distinct models of autoimmune tubulointerstitlal
nephritis (J. Exp. Med. 165:107; J. Immunol 141:3022).
Current studies are focused on the role of the VV lectin
receptor In W T cell function. The aminosugar
specificity of VV is N-acetyl-d-galactosamine (GaINAc).
Using the previously characterized nephrltogenic effector
T cell (TDTH) induction assay, we found that soluble
GaINAc, at 25 but not 2.5 mM. completely Inhibits VV T
cell function and CD8 TDTH Induction. Such Inhibition
is also demonstrable wIth 25 mM galactosamine, but not
galactose, mannose. N-acetylglucosamlne. or p-
nltrophenyl-N-acetyl galactosaminide. GaINAc is not
Inhibitory If antigen-binding proteins from primed VV T
cells are present In the induction cultures, suggesting that
added GaINAc may competitively bind to a soluble protein
which stimulates W T cells to synthesize and/or secrete
theIr biologically active antigen-binding protein. As an
additional test of this hypothesis, VV lectin binding
proteins were prepared by affinity chromatography of
detergent aolublllzed membranes from VV' T cells. When
added to TDTh induction cultures, these lectin binding
proteins, like GaINAC, inhibit W T cell function. To
characterize the endogenous ligand for this membrane
glycoprotein. Induction culture supernatants were
fractionated over GaINAc-Epoxy Sepharose 6B columns.
Eluates from this column display a 60 kDa protein by
SDS-PAGE which is functionally Indistinguishable from
a previously characterized 60 kDa suppressor protein
Isolated from a CD4 cell line. These studies suggest that
the membrane glycoprotein recognized by VV lectin is
important for expression of its immunoregulatory
activity and that murine VV T cells may be one target of
a)4 suppressor T cells.
ESTIMATION OF MEAN GLOMERULAR VOLUME
(MGV) B.A. lciberd, Queen's University,
Kingston, Ontario
MGV is a critical measurement in
renal morphometry. Previous methods of
calculating MGV on sectioned tissue
reveal large coefficients of variation
(CV). We compared standard methods of
measuring MGV on paraffin (PT) and epon
lET) embedded tissue to direct
measurements made of whole suspended




MGV(xlO um I 180±14** 269±52' 318±59
CV (%) 61±75* 61±125* 33±6
Mean SD CV(%)SD/mean x 100
*p<O,O5 **p<O,Ol ET,PT vs WG
MGV calculated on PT and ET was
significantly smaller by 43% and 15%
compared to the WG method (respectively).
Both ET and PT showed large Cv's for
individual measurements compared to the
WG method. This suggests that a large
portion of the variation is technique
rather than biological. The CV of WG
diameters was <12%. This would suggest
the size distribution coefficient (K) is
negligible and not necessary in the
calculation of MGV on sectioned tissue.
Eliminating K results in ET MGV very
close to WG method. WG method is the more
accurate method (low CV) and easier to
perform. Moreover it allows presentation
of the glomerular size distribution.
MORPHOMETRIC STUDY OF MURINE LUPUS
NEPNRITIS. .A. Kiberd, Queen's
University, Kingston, Ontario.
The course of renal function and
structure in 24 NZB/W and 8 Swiss albino
(control) female mice from 10 to 46 weeks
was investigated. Inulin loaded osmotic
minipumps were used to determine GFR in
conscious nice. Control mice showed a 35%
increase in body weight (SW) and mean
glomerular volume (MGV), a 30% increase
in total filtration surface area (FSA), a
25% increase in GFR and 18% increase in
kidney weight (5(W). Cells/glom remained
unchanged.
NZs/W mice showed a 30% increase in SW
but KW remained unchanged over the same
time period. GFR did not fall
significantly except in a few of the
older mice studied. Total FSA did not
decrease dramatically despite up to a 70%
reduction in the surface density ISv) of
the peripheral capillary filtering
surface area. This occurred because MGV
increased by up to 300—400%. In fact MGV
varied inversely with Sv (R—-0.78,
P<0.OO1). Cells/glom increased 4 fold.
This study demonstrates a marked
capacity for MGV to increase as disease
progresses in murine lupus nephritis. The
increase in MGV maintains FSA (and likely
GFR) despite the increase in cell
proliferation and occlusion of some
capillary loops. This "adaptive" change
in NOV renders inference of renal
function from structure difficult when
sectioned tissue is examined.
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STh1JCIURAL PDAF'FATIONS OF ThE MFSANGIU1 (H) IN ThE
UNINEEiLREC1t11IZED IXX-SALT 1-IYPERTENSIVE RAT.
I.Koeppen_l1agemarn*M.Kretzler E.R[tz,W. Kriz. *
Univ.of Heidelberg('FRG ) Depts . of Nephrologg/Anatomy
Direct and inicrofibril ( rnf) -nvdiated connections
betw.masangial cells(MC)and GL11 suggest a role of
M for balancing the glom.capillary wall tension(Sakai and Kriz 1988) .Me investigated this struc-
tural unit in DOF-salt hypertensive 44 rats(ini-
tial wt.160g)with reduced renal nmss.The experiman-
tal group(UNX-LXX,n=12)developed hypertension, 181
÷12(S.D.)vs.112+lotmiHg in controls (OJN,n=1O),snd
albutninuria of 183.4+180.3 vs. O.4+O.2mg/d.Kidneys
were perfusion-fixed and processed for LM and TEN.
Mean cross-sectional area of renal corpuscles
(Bzwm.'s cape un UNX-LXX was 20609+3012(superf.
glom)and 21096+3291um2 (juxt. )vs. 12224+669(sup)
and 141125+1066uni2(juxt)in CC. Albuminuria was po-
sitively correlated to renal corpuscle size(r=0.85)
Glom.were classified according to nwsanglal expan-
sion(ME) .Mean capillary dianeter per glom.contiri-
uoulsy fell with increasing ME. Q the EIVI level ME
comprised hypercelluiarity,increased matrix mci.
ntf,and invasIon of tue capillary wall by MC pro-
cesses and mf.Widening of the distance betw.nmsan-
gial angles was observed in IJNX-DCC.Glom.microan---
eurysms were rare.Despite severe epithelial and
endothelial damage the basic architecture of the
glom. tuft is maintained due to mare developed
structures involved in force transmission betw.MC
and GBM.The findings suggest that ME includes an
adaptive hypertrophy as a result of raised GEN
tension/altered persselectivity,as well as a pro-
liferative process compensating for local disrup-
tive damage in MC-GIJH connections.
ACTIVE DNA—SYNTHESIS BY GROMERULAR CELLS
IN RATS WITH NEPHROTOXIC SERUM NEPHRITIS
Takao Kubota,* Nobuyuki Yoshizawa, Satoshi Ohshima/V
Shuichi Kondo,* Takashi Oda,* Yasufumi Suzuki* and
Hirohumi Niwa*(intr. by K. Kurokawa). Dept. of
Medicine. National Defense Medical College, Saltama,
Japan.
Anti-bromodeoxyuridine immunochemistry has
proven to be a powerful technique for detecting DNA-
synthesis in Inflammatory tissues. To evaluate the
glomerular DNA-synthesis in a nephrotoxic serum
nephritis (NTSN), we examined the bromodeoxyuridine
(BrdUrd) incorporation. The NTSN was induced in
male Sprague-Dawley rats weithing 200g by the
intravenous injection of 0.5m1 rabbit anti-rat GBM
antiserum. The urinary protein and tissue samples
were examined at 4 hr to day 21 after the antiserum
injection. Each animal was injected intravenously
with 200mg/kg BrdUrd 10 minutes before the tissue
sampling. Four hours later, massive proteinuria and
the abundant linear deposits of rabbit lgG were
detected in the glomerull. The mean numbers of
BrdUrd positive cells per glomerulus were one at 4 hr,
and five at day 2 to 4, respectively and decreased
gradualy. The staining for BrdUrd was almost
negative in the glomeruli obtained from normal
controls. The light microscopic studies showed mild
proliferative and exudative changes during the
heterologous phase of the NTSN while quite a few
number of BrdUrd positive cells had already appeared.
These results suggest that an active DNA-synthesis
by glomerular cells occurs during a short period of the
heterologous phase in this model.
1, 25—DIHYDROXYVITAMIN D3 SELECTIVELY
INTERFERES WITH CELLULAR MECHANISMS OF
CYTOTOXICITY. Jacaues Lemire, Ann Ince*,
Patricia Cox*, Steve Kohl*, Univ. of TX.
Med. Sch., Dept. of Ped., Houston, TX.
1,25—Dihydroxyvitamin D3 [1,25—(OH)2-D3] is known to exert
immunosuppressive properties in vitro. To
further determine a potential role of the
hormone on allograft tolerance, two
cellular mechanisms of cytotoxicity:
natural killer (NK) activity and antibody-
dependent cellular cytotoxicity (ADCC)
were analyzed. Human lymphocytes from 4
normal volunteers were separated into
adherent and non—adherent cells and
resuspended in complete media in the
presence or absence of 10-10 to l07M
l,25—(OH)2-D3 or 24,25-Dihydroxyvitamin D3[24,25—(OH)2—D3) for 48 hr. Cells were
washed and tested for lysis of herpes
simplex virus-infected 51-Cr—labelled
target cells in the presence or absence of
antibody (ADCC or NK respectively) for 18
hours. A dose-dependent inhibition of NE
activity was seen with half—maximal effect
seen at 10°M and 107M l,25—(OH)2—D3 for
effector to target ratios of 30:1 and 60:1
respectively in the non-adherent cell
population only (p <.005). No effect was
seen with 24,25—(OH)2—D3. The active
metabolite had no effect on ADCC in both
cell populations. Phenotypic analysis of
the cells by monoclonal antibodies was
identical in all groups suggesting a
functional inhibition. l,25-(OH)2—D3 may
potentially play a role in suppressing NE
activity in transplantation.
MARKED IMPROVEMENT OF DNA REPAIR IN PATIENTS ON
HEMODII4.LYSIS AS COMPARED TO THOSE ON CONTINUOUS
A}$ULATORY PERITONEAL DIALYSIS AND PATIENTS WITH
CHRONIC RENAL FAILURE. Joseph Levi, Taipora
Malachi,* Dma Zevin,* Uzi Gafter,* and Joseph
Friednlan.* Dept. of Nephrology, Hasharon Hosp.,
Petah—Tikva; Tel-Aviv Univ. Med. Sch. Israel.
End stage renal disease patients exhibit a high
frequency of malignancies. Defective DNA repair
has been found in cancer—prone diseases. Thus, a
comparison of DNA repair in response to ultravio-
let (uv) irradiation in human lymphocytes was stu-died in 4 groups: controls, patients on ND, on
CARD and with CPF (urea 131, Scr.6.2 mg%) who had
not yet been dialysed. The repair was determined
as 3H-thymidine incorporation in the presence of
hydroxyurea, and expressed as cpm/106 lymphocytes.
Patients IN-induced incorporation
mean±SE
Controls n12 1087+ 99 100
RD n=1l 979±151 86
CARD n=ll 751±102* 69*
CRF n=lO 588+125** 54**
*pO.O5; ** p<0.005 (vs. control).
According to the present results uremic patients
in whom treatment was not initiated have shown a
marked reduction in DNA repair. However, the bet-
ter repair in patients on HD may indicate the pre-
sence of a "dialysable factor". The results sugg-
ested : a) monitoring of DNA repair ability; b) an
early start of dialysis treatment.
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IMMUNOSUPPRESSIVE PROPERTIES OF ENISOPROST
(ENO) AND A 5-LIPOXYGENASE INHIBITOR (510).
X.W. Li, M.R.. Weir, D. Gomolka,* R. Peppler,* M.
Moran, and G. O'Bryan_Tear*. Univ. of MD. Hasp.,
Balto., MD, and G.D. Searle & Co., Skokie, IL.
Both prostaglandins and leukotrienes may alter
immune responses. ENO, a PGE analog, inhibits the
response of purified human T cells and mononuclear
cells to mitogens in a concentration-dependent fashion
(CDF): .01,0.1, l.Oug/ml: % inhibition of response to
OKT3: 27.9, 94.4, 99.5, respectively (R), which is
additive with the calcium blocker verapamil (V). ENO
also potently inhibits both lL-2 proiiction (measured by
ELISA) and IL-2 responsiveness (measured by CTLL-2
response to lL-2) in a CDF which is additive with V, yet
does not inhibit acquisition of IL-2 receptors. l-bwever,
the inhibition by ENO in a CDF of cytotoxic T cell
(CTL) effector function and natural killer (NK) effector
function was not additive with V. 5L0 (SC45662)
inhibited T cell and mononuclear cell response to
various mitogens in a CDF: 0.1,1.0,10 ug/mI: %
inhibition of response to OKT3: 4.9, 25.6, 70.3, R,
which was additive with V. Although 5L0 potently
inhibited IL-2 production (mildly additive with V) it had
no effect on lL-2 responsiveness or IL-2 receptor
acquisition. Like ENO, 5L0 impaired CTL and NK
effector function which was not additive with V. In
summary, ENO and 5L0 inhibit afferent immune
function through similar yet also dissimilar ways, which
is additive to the effects of V. Both drugs inhibit
efferent immunity probably through calcium-
independent mechanisms. Serum levels of ENO (.0002
ug/mI) and 5L0 (3 ug/mI) are safely achieved in human
subjects suggesting the potential use for these agents
alone or in combination with other immunosuppressive
agents in organ transplantation.
ORIGIN OF LEUKOTRIENES (LT) AND HETE IN
GLOMERULAR EPITHELIAL (GE) AND MESANGIAL
CELL (MC) IMMUNE INJURY. Elias A. Lianos and B.A.
Bresnahan.* Nephrology Section, Medical College of
Wisconsin, Milwaukee, WI.
The glomerular synthesis of LTB4 and 12-
Hydroxyeicosatetraenoic acid (HETE) was assessed in
passive Heymann (PHN) and in anti thymocyte antibody
nephritis (ATh) induced by a single proteinuric dose of
mouse monoclonal Ig MoAbER4 against the rat MC antigen
Thy 1.1. or of sheep Ig against the GE cell antigen Fx1A.
Synthesis of eicosanoids (ng/mg protein) was measured
using HPLC and RIA in glomeruli isolated at 2 or 5 hr
following administration of the respective antibodies. Both
antibodies induced significant increments in glomerular LTB4
and 12-HETE synthesis (n=4 - 20) compared to controls(n=4 - 6) receiving non-immune Ig:[LTB4:PHN=4.2 .7 vs
2.0 .2; ATN=7.4 0.8 vs 3.5 .4; 12-HETE:PHN=111
23 vs 51 14; ATN=622 Ill vs 122 12]. To assess the
origin of these eicosanoids, rats were either x-irradiated to
induce bone marrow depletion or depleted of circulating
leukocytes using an anti-leukocyte serum and subsequently
received either anti-Fx1A or MoAb ER4. Enzymatically
permeabilized glomeruli were also incubated with either one
of the antibodies and a complement source (rat serum, 10%)
to induce in vitro cell injury. Antibody binding to GE or MC
in vitro had no effect on LTB4 synthesis. X-irradiation
induced marked leukopenia, depleted glomerular
macrophages, eliminated increments in LTB4 in PHN (1.6
0.4 vs 4.2 0.2) and in ATN (0.6 0.2 vs 7.4 0.8) and
had no effect of 12 HETE synthesis (in ATN: 801 35 vs
510 62). In ATN, immune leukopenia also had a
significant but less pronounced effect on LTB4 (7.4 0.8 vs
4.0 0.9). Conclusion: In GE or MC immune injury the
enhanced glomenilar LTB4 synthesis originates from a blood
born/marrow derived leukocyte. The elicited monocyte-
macrophage is a likely source,
COMPARISON OF HEPARAN SULFATE PROTEOGLYCAN (HSPG)
FROM FETAL AND MATURE KIDNEYS. B. J. Lindman*,
0. J. Klein*, T. R. Oegema,* D. M. Brown,
J. L. Platt. University of Minnesota,
Minneapolis, Minnesota
HSPG is thought to contribute to
physiological properties of mature glomerular
capillaries. HSPG might have a different role
and structure in developing nephrons. To address
this hypothesis, a rat monoclonal antibody was
developed against murine high buoyant density
(HD) HSPG purified from Englebreth—Holm—Swarm
(EHS) sarcoma. The antibody reacted with the
core proteins of HO and low buoyant density (LD)
HSPG from EHS tumor. In Western blots the
predominant LD bands were at Mr 420 kDa, Mr
360 kDa, and Mr 150 kDa and HO was at Mr 115 kDa.
Purified mature and fetal kidney proteoglycans
reactive with the antibody eluted similarly from
Sepharose CL6B columns and migrated to the same
position in composite 0.6% agarose — 1.6%
polyacrylamide gels. Western blot analysis
of mature and fetal kidney HSPG core proteins
revealed predominant reactivity at Mr 260 kDa
and 150 kDa. Hybrid proteoglycans were not
detected as electrophoretic mobility was not
influenced by digestion with chondroitinase ABC.
limiunofluorescence analysis revealed localization
of the core protein in mature and maturing
basement membranes but not apposed to immature
nephrons. Thus fetal kidneys elaborate basement
membrane—associated HSPG that on the basis of
size and reactivity with a monoclonal antibody
appears similar to HSPG from mature kidneys and
to prototypic HSPG from EHS sarcoma.
MERCURIC CHlORIDE (HgC12) INDUCES RENAL
MHC EXPRESSION THROUGH AN INTERFERON
GANMA—DEPENDENT MECHANISM. J. Madrenas',J. Urmson', V. Ramassar*, N.A. Parfrey*,
and P.F. Halloran. University of Alberta,
Edmonton, Alberta, Canada.
The pathogenic implications of the
induction of NRC products in different
models of autoimmune disease are
uncertain. We have recently shown that
HgCl2 induces renal NRC expression in
mice. In this model of glomerulonephritis,
we investigated the kinetics and the
pathogenetic mechanisms involved in this
phenomenon.
After 1 week of administratiOn of non-
nephrotoxic doses of HgCl2, kidneys from
CBA mice showed a significant increase in
class I and class II NRC products (by
northern bloting, tissue RIA, and
iismunoperoxidase staining). The levels of
expression of NEC products decreased from
the 2nd week to the 5th week, reaching
basal values after 23 weeks despite the
continuous administration of HgCl2.
Cyclosporine (C5A) (50 and 100 mg/kg/d)
did not significantly prevent renal NRC
induction by HgCl2. In contrast,
administration of morioclonal antibody
anti-interferon gamma significantly
reduced the induction of NBC products.
We show that HgC12 induces renal class
I and II NRC expression by an interferon
gamma—dependent mechanism. Monoclonal
antibodies against this cytokine may be
useful in preventing the development of
glomerulonephritis.
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RELATIONSHIP BETWEEN ANTIGEN (Ag)/ANTIBODY
(Ab) LOAD AND GLOMERULAR MORPHOMETRY/
FUNCTION IN EXPERIMENTAL GLOMERULO-
NEPHRITIS (GN) IN THE PRIMATE. JD Mahan, LA
Hebert, FG Coslo, C McAllister, Ohio State U, Dept of
Med and Ped, Columbus, OH.
A model of immune complex (IC)-mediated GN has been
developed in the cynomolgus monkey (CYN) to study the
role of the erythrocyte complement receptor type I (E-
CR1) in GN. Data generated by this model permit an
evaluation of the relationship between Ag toad, Ab
response, E-CR1 status, and the resulting changes in
glomerular morphology and function. Ten CYN with
CR lIE of <100 to 5000 were immunized to BGG and then
given BOG daily IV to achieve Ag/Ab equivalence for
precipitating Ab in plasma. If Ab levels rose, Ag dose was
increased proportionately. If Ab levels fell, Ag dose was
held constant. Serial renal biopsies were evaluated by
glomerular histomorphometry. All CYN developed ON by
5 to 8 wk of daily BOG (7/10 nephrotic, 3/10 4 GFR).
Severe GN [ IGFR and/or massive proteinuria (P)] was
seen in CYN in Ag/Ab equivalence but with high Ab levels
(>200 scg BGG ppt'ed/ml plasma, N=2), or with moderate
Ab levels but high Ag excess (9 to 23-fold, N=3). CYN
with severe ON also had greater EM deposits (>29% of
GBM and/or >25% of mesangial volume occupied by
deposit). Glomerular EM deposits per total BOG dose was
less in CYN with high CR l/E (r—-0.62 p—0.06). P was
correlated, but not linearly, with GBM occupied by deposit
(p<O.OOI): P increased abruptly when total GBM deposits
exceeded 20% of GBM surface area. Conclusion. The
severity of GN in the primate appears to be determined by:
1) Ab levels and Ag/Ab ratios and 2) CRI/E levels. The
relationship of blood IC levels to the transport capacity of
the E-CR1 system may be a major determinant of
glomerular IC deposition and glomerular dysfunction in
primates.
MIIEIR LYNItWYIE STINUIAItJ9Y ?'ffs CE1E FRCtWIS M)IUAIE
DISEASE E1 SILit IN 14JRIIE -IIOST (CVII) DISEASE.
R.A, Mann, A.B, Sinsh*, M. Singh* S. Gerber, and I'. Casale*.
u.a.v.ri.j.-ttobert Bod Johsson Maà. Schl., Mar Bronswick, N.J.
CVII disease is induced by tIm transfer of psmmta]. lympho-
cytes into sanl.syianeic Fl recipient mice. The disease takes
2 forms depending on the parental/Fl strain ccmtbination. Acute
lethal (AL) CVII, characterizeS by Inimmodeficency, anmata,loss of natural killer cell (NK) activity, and loss of
cytotoxicity (CDt) against aflotargets ocaiXs follrsrirgC57BL/6 (36) cell transfer to a 361)2 Fl anise whereas, LA—2
cell transfer leads to lupus-like chronic (C) CVII disease,
asto-antibody production and hmine-casplex glanerulo-
nephritis. We Txw report that tIe profotsxl difference between
these tse forms of CVII disease any relate to the a haplotype
of the doonr cell.
3602 mice were injected with either 36 (1l—2b Mls—lb,2b),
tk-2 (H—2d MLs—la,2b), B10J2 (H—2d, Mls—lb,21,), or BalWc(Il—2d, Mis—tb 2a) lymIxrcytes. After 3 weeks, mice which ivel
received Mls—Ib,2b cells developed signs of acute lethal
disease even wtien the 51—2 haplotype of the docor Innoajins sea
that typically associated with chronic disease (i.e. ll—2d).



































*Effector:target ratio — 50:1
Similar results were seen uslrg 51—2 Identical but MIs
disparate BslWc X 86 Fl mice as hosts.
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TUMOR NECROSIS FACTOR STIMULATES INTERLEU-
KIN-i PRODUCTION IN GLOMERULAR CULTURES
FROM RATS WITH NEPHROTOXIC SERUM NEPHRITIS
Koichi Matsumoto* end Michinobu Hatanot (intr. by
N. Yoshizawa). 2nd Dept. of Int. Med. Nihon Univ. Sch,
Med., Tokyo. Japan.
The objective of the present work was to characterize
some aspects of interleukin-i (IL-i) production by nephri-
tic glomeruli after stimulation with recombinant tumor
necrosis factor (TNF). Freshly isolated glomeruli from
rats with an accelerated form of nephrotoxic serum nephri-
tia (NTSN) were incubated for 24h in the presence of
TNF. The modified NTSN was induced using the method
of Schreiner et ml, (1978). The glomerular cultures of the
NTSN rats were found to release significantly increased
amounts of IL-i after TNF stimulation when compared
to the values obtained with normal controls. To block the
effect of prostaglandins on the IL-I assay, we cultured
the glomeruli with the addition of indomethecin and
essayed IL-i activity in the culture supernatants.
The use of indomethecin resulted in a further increase
in IL-i production. The administration of a rabbit anti-
rat macrophege serum reduced the production of IL-i
activity in the NTSN rata. Our findings support the
notion that at least in NTSN rats activated macrophages
are present and probably account for their increased
IL-i activity. We provide evidence that TNF can serve
as a potent stimulator of IL-i synthesis in glomerular
cultures from rats with NTSN.
This description of IL-i activity produced by TNF.
stimulated nephritic glomeruli may introduce a new
element to the early events leading to glomerular in-
flammation.
COLCHICINE-INDUCED PROTECTION OF RENAL
FUNCTION AND RENAL FIBROSIS IN A RABBIT
MODEL OF CRESCENTIC NEPHRITIS. Clark
McClurkin, Sem Phan, Chen Hsu, Sanje'tel
and Roger Wiggins. Univ. Michigan Med. Sch.,
Depts. Pathology & Medicine, Ann Arbor, MI.
Colchicine has been reported to protect the liver
from fibrosis both in human and experimental
disease. We therefore tested the effect of
colchicine (0.02 - 0.04 mgs/kg/day IP) started at day
4 (after intravenous injection of guinea pig anti-
rabbit GBM IgG) in an accelerated model
(preimmunized with guinea pig lgG) of crescentic
nephritis that progresses to glomerular and
interstitial scarring. Measurements were made at
day 21. Histologic sections were stained with
Masson's Trichrome and scored blind.
Non-Immunzied Immunized
iil Colchicine ahisla Coichicino
n 7 7 27 28





























Dcaor Hct CDt vs H_26* We have previously
— —
reported that AWVII and
— 47 1 60.1 4.3 (EVIl disease differ in
56 33 1 5,4± 1.8 that a host cell energes
tWt—2 50 1 68.6 2.0 In mice urxlergoirg chronic310.1)2 39 2 0.0 0.0 disease which protectsBalb/c 48 1 56.6 1.6 against anti—host Gilt.
Preliminary observations
stEgest that MIs gene products of the donor inocul,.sa amy
nedulate disease expression by regulating tIe muergence of the
host protective cell.
We concluje that the MIs lisplotype of the donor mnoa.ultan
determines, In part, the form of CVII disease expressed.
Colchicine initiated aIJnui&a
established (day 4) was associated with lower
serum creatinine (25% protection) and less renal
fibrosis. There was no statistical difference in
immune response, percent crescents, or
hydroxyproline content of cortex.
ANTIGEN PRESENTATION BY RAT GLOMERULAR EPITHELIAL
CELLS (GEC). Donna L. Hendrick, Dawn Kelly,* and
Helmut C. Rennke. Harvard Medical School, Brigham
and Women's Hospital, Boston, MA.
The capacity of intrinsic glomerular cells to
process and present an exogenous antigen, keyhole
limpet hemocyanin (KLH), was studied with affini-
ty-purified and in vitro propagated GEC. As an
effector cell, we used a KLH-specific T cell
hybridoma (TB) derived from the fusion of T cell
blasts with a thymoma (BW5147). When stimulated
with antigen in the presence of syngeneic, Ia
bearing, antigen-presenting cells (APC), TB
secrete IL-2 which is detectable in a bioasaay
using an IL-2 dependent cell line. The ability of
GEC to process and present KLH was examined with
and without prior treatment of the cells with rat
recombinant gamma interferon (IFN-). Class II
antigen was upregulated on the surface of GEC
following treatment with IFN-f as demonstrated by
RIA and immunohistochemical techniques. Cytokine-
treated GEC were capable of processing and pre-
senting KLH to TH in a dose-dependent manner as
shown in the figure below. Similar values were
obtained with rat peritoneal macrophages. An
antigen processing step is crucial since fixation
of APC before exposure to antigen eliminates TB
stimulation. Non IFN-5'
treated GEC were incap-
able of antigen presen-
tation. The ability of
CEC to process and
present complex anti-
gens to effector cells
in vivo may elicit or
augment a cell-mediated
immune attack.
YERSINIA ENTEROCOLITICA INDUCED ACUTE GN: POSSIBLE
ROLE OF NUCLEIC ACID—BINDING PROTEINS IN IMMUNE—
COMPLEX FORMATION. Andreas Mertz*,Stephen Batsford*,
Frank Stoeckl* and Arnold Vogt*(intr. by Jeffrey
Kreisberg). Dept. of Immunology, Institute of
Medical Microbiology, 0—7800 Freiburg, F.R.G.
Yersinia enterocolitica 0:3 may be an etiological
factor for acute glomerulonephritis (AGN) in man
(Friedberg et al. ,Acta Med.Scand. ,2O9:103, l981),but
no data is available on the putative antigens. We
isolated a protein specific for Yersinia entero—
colitica 0:3, which is highly cationic (p1>11), runs
as a l9kD band in SOS—PAGE and is able to aggregate
spontanously. Preliminary data suggest it to be a
nucleic acid binding protein. This protein revealed
a high affinity for the rat glomerular basement
membrane. Following injection of 200pg of 125 I—
labelled l9kD-protein directly into the renal
artery, 7pg of antigen were found in the isolated
glomeruli. Under identical conditions only O,4ijg
of lysozyme (p1=11,3; mw l4kD) were bound. Immuno—
fluorescence revealed intense staining for the
l9kD—protein in a capillary pattern. The glomerular
bound protein is accessible for subsequently in-
jected (i.v.) guinea pig anti—"l9kD-protein"—anti-
body, resulting in immune complex formation; this
complex persisted. Western blot analysis of sera
from patients with yersiniosis detected antibodies
to Y.e.—O:3—"19k0—protein" in 5of35 cases, showing
that the protein is immunogenic and can be a target
for an immune reaction in certain individuals.
These data establish an experimental basis for
the involvement of nucleic acid binding proteins in
acute postinfectious glomerulonephritis following
yersiniosis. Such "histone—like" proteins may also
be involved in other postinfectious glomerular
diseases, like poststreptococcal glomerulonephritis.
AN ANTIGEN-SPECIFIC CTL LINE TRANSFERS
INTERSTITIAL NEPHRITIS AND IS CYFOTOXIC TO
ANTIGEN-EXPRESSING TUBULAR EPIThELIAL CELLS.
C.M. Mevers and C.J. Kelly, Univ. of Penn.. PhiIa..PA.
A more thorough understanding of the mechanisms
underlying T cell-mediated parenchymal organ damage
may be derived from the study of Immunocompetent T cell
clones. Previous studies have shown that the
nephritogenic effector T cells of murine aTBM disease are
CD8. class I MlIC-restricted,antigen-speClfiC T cells.
which bear an idiotype shared by both helper T cells and
aTBM antibodies. We have generated a CD8. antigen-
specific T cell line (M52) from draining lymph nodes of
SJL mice Immunized toproduce FBM disease. M52 cells
mediate delayed-type hypersensitMty (DTH) responses to
the target 3M-i antigen as well as cytotoxicity to cultured
proximal tubular cells (MC'fl expressing 3M-i and class I
MHC antigens. M52 cells specifically recognize 3M-i
IDTHt0 3M-i (In. x i0-) 15.6± 0.9vs. 5.3±0.1 withPPD,
4.0 0.9 with 3M-i depleted renal tubular antigens (RTA),
p.cO.OOiI as well as a synthetic peptide (Pi) whose sequence
was derived from cDNA sequencing of 3M-i. Long-term
cultured M52 cells, but not PPD-reactive CD8 cell lines.
produce a severe inflammatory interstitial lesion
following adoptive transfer. Depletion of the M52 line
with aCD8 and C. but not C alone, eliminates the
nephritogenicity of the cell line. M52 displays
cytotoxicity toward MCT cells in a dose-dependent
manner between effector:target ratios of 10:1 and 75:1,
which is blocked by uCD8. M52 cells can be functionally
Inhibited by freeze-thaw lysates (TsP'2) of anti-idiotypic
)5+ suppressorT cells IDTh to RFA 19.7 vs. 3,7± 0.9
with TsF2 (pcO.00i). vs. i8.7 0.7 with control lysates.I
Such Ts cells have been previously shown in ulvo to
downregulate aTBM disease. This nephritogenic T cell
line should facilitate our study of mechanisms of specific
T cell Inactivation as well as the mechanisms by which T
cells adversely affect target epithelium.
REDUCTION IN PROTEINURIA BY DIMETHYLTRIOURIA
(DMTU) IN ADRIAMYCIN NEPHROSIS (AN). Lawrence S.
Mimer ', Mark T. Rouser, and Shu 0. Wei? Univ.
of Nebr. Med. Ctr., Dept. of Peds., Omaha, NE.
DMTU, a hydroxyl radical scavenger was given
to rats with AN to see its effect on proteinuria,
since Adriamycin (ADR) is a stimulator of
reactive oxygen metabolites. Male Sprague—Dawley
rats (200 gms) were randomized to receive either
saline or ADR (5 mg/kg IV), or ADR plus DMTU (500
mg/kg,IP) at 20 and 4 hrs prior to ADR, and then
daily (250 mg/kg). Glomerular and tubular injury
were assessed at 7 and 14 days with urinary
excretion of protein (Pr), lysozyme (Ly) and N—
acetyl—glucosaminidase (NAG). GP'R estimated with
creatinine clearance (CrC1). Values expressed as
mean+SEM.
liFt UPr/IJCr ULy/tJCr
gf4 hr) (ag/mg) ( g/mg)
Saline (6) 14.17+0.89 A 17,40A 0.024±0.0021
ADR (17) 155.81+20.25 17.03+9.608 0.0351.0.0032
ADR+DMTU (18) 528131gA 7,4.7,50A 0.037+0.0032
UPr Cr Cl UNag/UCr
(seJ24 hr) (ml/mthJlOogs) (mlhg)
saline (18) 16.73+1.21 A 0.33+0.07' 41121,00A
ADR (23) 361811B 0.23±0.012 512.27±3o.L1B
ADR+DMIV (23) 21172300C O.29+0.03 598142191B
Differences between grcups indicated with letters
(pD.001) or tunbers (p<O.OS).
ONTO significantly reduced urine protein
excretion at days 7 and 14 while maintaining GFR,
but lysozyinuria and urinary NAG excretion were
not reduced. We conclude that ONTO modifies the
glomerular injury, but not the tubular damage in
AN. Its beneficial effects may be due to its





GLOMERULAR INJURY IN EXPERIMENTAL IDA
NEPMROPATHY: AN ANTIGEN-MEDIATED PROCESS. 31...
Montinarn,* C.G. Wu,* and A. Rifai. Rhode Island
Nospital and Brown University, Providence, RI
Mesangial IgA deposits in IgA nephropathy and
Schdnlein-Henoch nephritis are considered to
repreaent IgA immune complexes. The nephritogenic
potential of the IgA and the antigen was examined
in a murine model of IgA nephropathy. Monoclonal
IgA anti-dinitrophenyl (mOMP) and IgA anti-
phosphorylcholine (uPC) were used as antibodies.
The antigens consisted of either PC—rich
pneumococcal polysaccharide (PnC) or PC—
conjugated Ficoll (PC—Ficoll) . To induce
glomerular deposits that are composed of IgA
only, IgA mPC was dinitrophenylated (DMP—mPC) to
serve as an antigen for IgA mDNP. IgA immune
complexes formation, clearance kinetics, and
renal deposition were established for all the
groups. After greater than 90% of the IgA
disappeared from circulation, the antigen was
administered. The results are summarized as
follows:
rmmunnflunrascence
IgA Antioen Fibrin Histoloov
mDNP/UPC None ++ +f- - minimal
SDNP/mPC 5gg PnC ++ +++ — minimal
UDMP/mPC 5Opg PC-F ++ ++ - minimal
UDMP/aPC SOpg PnC ++ +4- ++ severe
ODMP None — — — normal
mPC None — — — normal
None 5Opg PnC - - — minimal
None 5Opg PC-F - — - normal
The results indicate that the nature and amount
of antigen in an IgA immune complex glomerular
deposit represents the major determinants of
glomerular injury.
MOUSE MESANGIAL CELLS (MC) PRODUCE NACROPHAGE
COLONY STIMULATING FACTOR (CSF-1) ANQ EXPRESS
SPECIFICRECEPTOR FOR L tkrl A.
Bartocci , J. Satriano , A. Santiago and D.
Schlondorff. Albert Einstein College of Medicine,
Bronx, N.Y.
CSF-1 is required for survival, proliferation
and differentiation of monocytes. A role for CSF-
1 in murine lupus nephritis has been suggested,
as glomeruli isolated from nephritic mice produce
CSF-l (Kelley ASN 1988). Furthermore we found
that CSF-I induces Fc receptors for IgO on MC
(Santiago et al ASN 1989). We therefore
investigated the possibility of presence of
receptors for CSF-1 and production of CSF-1 by
eouse MC (2nd to 4th subculture). Under basal
conditions (RPNI ÷ 8% Nuserum + 1% FCS) synthesis
of CSF-1 (determined in the medium by RIA)
increased linearly with time over 24 hrs.
Interferon gamma dose-dependently stimulated CSF-
1 synthesis from control of 510±70 u/ml x 24 hrs.
to 760±113 (P<O.O1) while db-cANP inhibited CSF-1
to 214±64 (P<O.O1). Hybridization with a specific
cDNA probe for CSF-1 by Northern blotting showed
mRNA for CSF-1 in NC. Expression of mRNA for CSF-
1 was stimulated within 4 hrs. by IF gamma and
inhibited by db cA1IP. The stimulation of CSF-1 by
IF gamma was not due to change in cell number.
The presence of receptor for CSF-l on 1119 was
demonstrated by specific binding for [ I] CSF-1
and expression of mRNA for CSF-1 receptor by
Northern blot. Thus mouse NC produce CSF-1, the
production can be regulated and MC express
receptors for CSF-l. As CSF-1 regulates Fc
receptors on MC and stimulates monocytes this
cytokine may be important in the control of
immune functions in the glomerulus.
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TICLOPIDINE BUT NOT A SPECIFIC THROMBOXANE A2
(TXA2) RECEPTOR ANTAGONIST RETARDS RENAL DISEASE
PROGRESSION TM RATS WITM REDUCED RENAL MASS.
Marina Morioi*, Carla Zoja*, Norberto Perico*,Jacek Daden*, Tullio aerteni* and Giuseppe
Restuzzi* (intr. by C. A. Andrea ) . Mario Negri
Inst., 24100 Bergamo, Italy.
Two groups of male Sprague-Dawley rate after
5/6 nephrectomy were given either ticlopidine (150
mg/kg p.o., n12) or a specific TxA2 receptor
antagonist, OR 32191 (3 mg/kg b.i.d. p.o., n14)
as a daily administration for 50 days starting 10
days after surgical ablation. A third group (n=l4)
did not receive specific therapy. This latter
group of untreated rats developed severe renal
insufficiency (GFR:0.268±0.078 ml/min/lOOg),
progressive proteinuria (222±134mg/day) and
glomerulosclerosis affecting 22.9% of glomeruli.
Rate given ticlopidine had significantly less
severe impairment of GFR (0.418±0.080 ml/min/lOOp,
p<O.OS), lees proteinuria (89±34 mg/day, p<O.Ol)
and protection from the development of
glomeruloeclerosis (6.9% of glomeruli, p<0.01)
The TxA2 receptor antagonist did not influence GFR
(0.158±0.046 ml/min/lOOg) , proteinuria (238±133
mg/day), or acleroeia (20.4% of plomeruli) aa
compared with the untreated group. This atudyindicates that ticlopidine, but not a apecific
TxA2 receptor antagonist, does retard progressive
renal injury in rats with reduced renal mass. It
is suggested that ticlopidine, which inhibitsplstelet-fibrinogen and von Willebrend factor
binding (JCI 75:328,1985), interferes with more
fundamental processes of platelet-platelet andplatelet-endothelial cell interaction than do
drugs selectively blocking TxA2 biological
activity.
INDUCTION OF MHC-CLASS II ANTIGEN EXPRESSION ON
HUNAN DISTAL TUBULAR EPITHELIAL CELLS IN CULTURE.
Gerhard A. MUller*, Karin Haist*, Hans-JOrg BUh-
ring+, and Claudia A. NUller÷ (intr. by H. Rennke).
During different forms of glomerulonephritis an
abnormal expression of HLA—class II antigens also
on distal tubular epithelial cells (DTEC5) was
described. For this reason we studied the expres-
sion of different MHC—class II antigens on cultu-
red human DTECs, derived from 5 renal biopsies.
DTECs were cultured for a prolonged period of time
in RPMI 1640 supplemented with 20% fetal calf se-
rum and antibiotics. FACS analysis of DTECs were
performed using different monoclonal antibodies
(T022ec—DQ, T036 &-DR, T039 e&DR/DY, FA-DP).
Cultured DTECs clearly identified by their reac-
tivity with the monoclonal antibody TN14 were ne-
gative for all MHC—class II antigens. After incu-
bating these cells for different periods of time
with gamma-Interferon (1000 U/mi) DTECs were shown
to express at the earliest after 48h HLA-DQ, -DR
and -DP antigens and were still positive for these
antigens after 96 h. The results indicate that
DTECs can probably interact with T-lymphocytes in
local immune response for presentation of anti-
gens.
CHARGE AND MOLECULAR SIZE OF NONOCLONAL IgA (mIgA)
DERIVED FROM tidY MICE, A NURINE MODEL OF IgA
NEPHROFATHY. En NUSO, Haruyoshi Yoshida, Eiji
Takeuchi, Toshihide Shimada4 Masatomo Yaahiro*and
Chuichi Kawait Kyoto Univ., Fac. of Med., 3rd Div.,
Dept. nf Int. Med., Dept. of Pathol., & Dept. of
Art. Kid.,Kyoto, Japan.
The polymeric and relatively acidic IgA have
been reported to increaae in the sera and kidney
eluates in ddY mice which develop apontaneous
meaangial glomerulonephritia with IgA deposition
with aging. To investigate the characteristics
of IgA producing B cell clones, the size and
electric charge of several mlgAs from those mice
were. analyzed.
MIgAs were obtained by the fusion of spleen
cells from 60 week old female ddY mice with mouse
myeloma cells;F3x63—Ag8653. The electric charge
of mTgA were analyzed by agarose gel isoelectric
focusing (IEF) with blotting. Fractionation of
each mIgA was performed using high performance
liquid chromatography (HPLC) in order tO
investigate the molecular size. The detection Of
IgA was performed by ELISA, using anti—mouse IgA
antibodies.
Six IgA producing clones were established by
two fusions. The IEF analysis showed limited
acidic electric ch°tges of all those six mlgAs.
The NPLC fractionation revealed that the molecular
sizes of all mlg$s were dimeric (500kD) or
polymeric (I000kD) and that there was no peak of
monomeric (25DkD) IgA.
Those findings suggested that Bcell clones
producing acidic and multimeric IgA increase in
aged ddY mice whichidevelop mesangial
proliferative glomerulonephritis with IgA
deposition.
SUPEROXTDE DTSMUTASE (SDD) IMPROVES GLOMF.RULAR
HEMODYNANTCS IN A MODEL OF IMMUNE MEDIATED
NESANGIAL INJURY
Gerhard P. Oberle, F. Thaiss, R.A.K. Stahl
Department of Medicine, Div. of Nephrology,
Univ. Frankfurt, F.R.G.
Antibodies directed againat rat thymocytes (ATS)
induce a complement dependent selective mesangial
cell lesion, which is associated with a signifi-
cant loss of glomerular hemodynamics. To study
a possible role of superoxide in this model of
immune mediated glomerular injury, rata were
treated with the enzyme SOD (15 000 U/kg i.p.),
prior to ATS. SOD treatment was continued up to4 h (15 000 U/kg/30 mm.) respectively 48 h
(15 000 U/kg/l2 h). At 4 and 48 h glomerular
filtration rate (GFR), renal blood flow (REP)
(ul/min/lOOg bw),and glomerular eicoaanoids were
evaluated. Additionally histologic studies were
performed. SOD treatment did not prevent ATS bin-
ding to mesangial cells, when evaluated by im-
munofloureacent studies. ATS induced a aignifi-
cant fall in GFR and REF at 4 h (GFR:297±55,
RBF:1387t153) and 48 h (GFR:390±42, REF:1663±278)
when compared to controls (GFR:l120±7D). SOD
treatment prevented the fall of GFR and RBF par-
tially at 4 h (GFR:397±44, RBF:2587±668), how-
ever, was ineffective at 48 h (GFR:422±50, REP:
1857±267). SOD did not significantly influence
formation of thromboxane 82 or prostaglandin E2
production by nephritic glomeruli.
The data demonstrate that SOD ameliorates par-
tially early loss of glomerular hemodynamics in
a rat model of immune mediated meaangial injury.
This suggests a possible role of superoxide in
the mediation of this disease.
ONTOGENY OF RENAL GLUCOCORTICOID RECEPTORS
REGULATES DIFFERING PREVALENCE OF POLYCYSTIC
KIDNEY DISEASE IN INBRED MICE. Malcolm R. Ogborn*,
John F.S. Crocker, S.C. McCsrthy*. Dept. of
Pediatrics, Dalhousie Univ., Halifax, NS, CANADA.
Different inbred strains of mice demonstrate
reproductible variation in the prevalence and
severity of polycystic kidney disease (PKD) pro-
duced by neonatal exposure to glucocorticoids. In
vitro stdis have suggested that induction of
renal Na —K ATPsse is a rate limiting step in cyst
induction. Glucocorticoid receptor binding is an
important regulator of that enzyme. We compared
cytosolic specitic+rensl dexsmethasone binding
activity and Na —K ATPsse activity during the
first 6 post natal days in C3H (highly susceptible
to PKD) and DEA mice (resistant to PKD). Mice
were studied after injection with either 0.9%
saline or 200mg/kg methylprednisolone acetate 4PA)
on the first day of post natal life. Control in-
jected C3H mice showed greater dexseethasone bind-
ing than DEA controls at 2 days of age (49fmol/mg
protein vs 32, pc.D2). At 2 days post injection,
MPA treated C3H mice demonstrated significant
induction of Na—KATPsse compared to control
animals (81 nmol NADH/min/mg protein vs 43:pc.OO1).
This response was not seen until 4 days post
injection in DBA mice. By the 4th day of post
natal life4 d?xsmethssone binding and MPA induc-
tion of Na —K ATPase were similar in the 2 strains
We conclude that the observed difference in susp—
tibility to MPA induced PKD in these 2 strains
arise from s vmristion in renal glucocorticni
rceptor ontogeny. Changes in activity of Na -
K ATPsse during critical periods of nephron devel-
opment may be an important step in cyst formstion
in in vivo as well ma in vitro models.
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ANTIGENIC DETERNINANTS INVOLVING N-LINKED SUGAR
RESIDUES IN A 140 RD SIALOGLYCOPROTEIN OF RAT
PODOCYTES. *Ikuo Ozaki,*Yasuhiko Ito,*Atsushi
Fukstsu,*Nobuo Sakamoto and Seiichi Natsuo. 3rd
Dept. Ned., Nagoya Univ., Nagoya, Japan.
The aim of this study was to investigate the
antigenic mske up of the plasma membrane of rat
podocytes. A crude plasma membrane fraction (PN)
was extracted by 1% aodium deoxycholate from iso-
lated glomeruli. PIt was digested with neuraminida—
cc (NRD) and purified by the Helix pomatis sgglu—
tinin (HPA)—affinity column. When studied by SOS—
PAGE, the HPA—sffinity purified membrane fraction
(HPA—PN) formed two bands, a main band of 160 RD
and a smaller band of 40 RD. By Western blot ana-
lysis, the antibodies raised in the rabbit sgsinst
NPA—Pl4 (RbAHPA—PN) reacted only with the 160 RD
protein of HPA—PN. The relevant 140 RD protein of
PN was reactive with Wheat germ sgglutinin and,
when treated with NRD, was also reactive with HPA,
Peanut lectin sod RbAHPA—PN. The 160 RD protein of
NPA—Pl4 was degraded by endoglycosidase—P and lost
its reactivity with RbAHPA—PN. These results
suggest that RbAIIPA—PM react with antigenic sites
involving N—linked sugar residues of a 140 RD
sisloglycoprotein, presumably podocalyxin. Immuno—
histochemicsl studies using normal rat kidney
tissues treated with NRD as substratum showed that
RbARPA—PN bound to the plasma membrane of podocy—
tea facing the urinary space but not with soles of
the foot processes or with other structures of the
kidney. In rsts injected with NRD and subsequently
with RbA}IPA—PN, antibodies were rapidly fixed to
glomeruli ((1 hr). The results suggest that podo—
cytes express surface sugar residues which are
potential targets for direct immunological attack.
A NURINE ISLET DERIVED T CELL CLONE SPECIFIC FOR
ISLET ANTIGEN(S) Oleh Psnkewycz*, Terry B. Strom,
and Vicki E. Relley, Beth Israel & Brigham and
Womens's Hospitals, Harvard Ned. Sch., Boston, NA.
Current evidence suggests that must individuals
with Type I diabetes mellitus (lOON) undergo a
selective destruction of pancreatic beta cells via
cellular immune mechanisms. The non—obese diabetic
(NOD) mouse strain also undergoes a T cell depen-
dent loss of beta cells and serves as an excellent
model of human IDDN. In order to determine whether
specific autoaggressive T cells infiltrate islets
and are involved in diabetogenesis, we have propa-
gated T cell clones directly from NOD islets.
Primary T cell outgrowths were cloned by limiting
dilution and tested for resctivity against syn—
geneic and allogeneic islets. One such NOD islet
derived CD4+, 3+, 25+, T cell, designated 3S7D,
proliferates in response to intact islets harvested
from strains of mice differing in Class II NHC re-
gions. 3S7D, a single cell clone by Southern blot
analysis, fails to recognize insulin and syngeneic
spleen cells. Therefore, 3S7D T cells uniquely
recognize antigen(s) found on islets obtained from
normal and disbetic—prnne animals irrespective of
the stimulator NNC tested.
Stimulstor Islets Class II Stimulation Index*(SI)
NOD NOD 1.75 — 14.5
DBA/2 d 5.8
C3H/HeJ k 6.5
*SI = CPN (3S7D cells + Nitomycin C treated islets)
CPM (3570 cells + Nitnmycin C treated spleen cells)
Whereas we now demonstrate that unique islet—
specific autoreactive T cells are involved in auto—
immune islet inflammation, an understanding of the
pathogenic action of this T cell clone will help
to clarify diabetogenesis.
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NIGRATION INHIHITION FACTOR TN SERUN SICKNESS
NEPHRITIS. Gustavo Parra, Jes6s Mosquera and
Hernardn Rndriguez—Iturbe (intr. by Rafael Garcia)
Renal Service, Nospital Universitarin and Insti—
tutn de Investigaciones Binm8dicas (INHIONED,
Fundacite), Naracaibn, Venezuela
Mnnncytes have been demonstrated to play
an important role in acute serum sickness (AcSS)
nephritis. Because accumulation of monncytss in
the glnmeruli could be due to limphokines, we
studied migration inhibition fsctnr (MIF) activity
in supernatants of cultures of isolated glomeruli
and analyzed its relation with mnnocyte and lymph-
ocyte accumulation.
AcSS was induced in 12 rabbits. Single neph—
rectnmy was done the first day of proteinuria in
all animals and the remaining kidney was removed
4 days (4 rabbits) or 14 days afterwards (5 rab-
bits). Lymphocytes were identified with mono—
clonal antibody Ni 08 and monocytes by the esterase
technique (ES). NIP activity in culture super—
natsnts was tested by the aqarose micrndrnplet
method. Peak NIP activity (84.3 SE 2.6%) was
observed the first day of prnteinuria in as-
sociation with peak lymphocyte (1.2 0.1 cells/
gcs) and monocyte infiltration (2.4 + 0.3 mean
ES/gcs). MU' activity diminished by day 4 (66
6.3%) and reached control levels by day 14 (13
3,2%). Significant correlations existed between
NIP activity and lymphocyte Cr = 0.776, p CO,001)
and monocyte Cr = O.H5H, p<O.OO1) infiltration.
The data suggests that infiltrating lymphocytes
produce lymphokines (NIP) which are related to
mnnncyte accumulation in AcSS.
CHARACTERIZATION OF THE COLLAGEN SYNTHESIS
STThIULATORY ACTIVITY IN RENAL CORTICAL CONDITIONED
MEDI.LAND ITS ROLE RI RENAL FIBROSIS. fern E Then. Bridget M.
McGarry, and Roger Wiggins . University ofMichigan Med. feE, De$s. of
Pathologyand Medicine Ann Arbor,Michigan.
Isductiso of renal fibrosis by administration of anti-glomerolar
basement (GBM) IgG causes Increased secretion of mesangial coil (MC)
collagen synthesis otlmulatwr activity (MCSSA) by renal cortical tissue. The
nature of this activity Is nnkaown and this report describes Ito Initial
characterization. New Zealand whIte rabbits were treated with guinea pig
anti-GBM IgO on day 0. On day 14, treated and control animals were
sacrificed and samples of suns) cortex were obtsincd end incubated in serum
free media for 16-18 hours. Conditioned medIa (CM) were then harvested,
acidified by addition of glacial acetic acid, dialysed against 0.5M acetic acid
and lyophilizad. The dried samples were resuapeoded in media for aasays, or
in hit acetic acid for gel filtration analysis by HPLC Collagen synthesis
otimulatory activity was measured in MCa by the rote of 3ll-prnllne
incorporation into coHageosse digestible proteins. The collagenase resistant
portion represented non-culiagenons protein synthesis. Control CM did not
affect protein synthesis significantly whIle CM from diseased animals
stimulated MC protein syntbasis significantly shove that of control CM. The
effect was significantly greater on collagen than on noncollagonous protein
oyntheois By gel filtration analysis MCSSA is heterogeneous, hut had a
major peak ofactivity with on estimated molecular weight of2030 kft The
activity was almost totally abolished by specific antibody to porcine
transforming growth factor i, but not by nonspecific rabbit IgO. Thus on
the basis of Ito atabllity In acid, Ito molecular weight and susceptibility to
neutralization by specific antibody, the msor component of MCSSA in CMof
day 14 fibrotic kidneys appears to be TOF.. Tbia would be consistent with
previous studies implicating this cytokine as a key mediator In the
patbogenceis of fibrotic lesions.
Supported by Nil grants DhC35149, DK39255 and AM5O6IL SlIP
and RW are Established Investigators of the American Heart Aesaciatiun.
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MOLECULAR AND IJ.IMUNOCYTOCHEMICAL LOCALIZATION
OF TAMM-HORSFALL GLYCOPROTEIN. John H. Pizzonia', John
W. MilIs, Joanne ZurIo, and Peter A. Friedman. Daitmouth Medical
School, Dept. ofPharmacology & Toxicology, Hanover, NH.
Tamm-Horsfall glycoprotein (F}IGP) has been reposted in renal and
extrarenal epithelial andnon-epithelial cells. Previous localizations of
THOP were obtained using antiserum that may recognize carbohydrate
moieties not unique to THGP. Therefore, we made paired comparisons of
THOP immunofluorescence (FLUOR) with mRNA levels in kidney,
jejunum and trachea of mice and rats, Isolated mouse medullary thick
limbs were also examined. mRNA levels were determined byNorthern
hybridization using an 860 base pair probe derived from the human













In the jejunum, villas apical surfaces stained positively. Positive
tracheal fluorescence was limited to submucosal glands. In rat pancreas,
only apical poles of acinar cells were TIIGP positive. Additional
investigation of the antiserum revealed that carbohydrate moieties of
THGP were major antigenic determinants. Deglycosylation of THOP
resulted in near complete loss of recognition by antiserum. Conversely,
in Western blot analysis, anli-THGP antiserum recognized glycoproteins
with similar carbohydrate structures. These results indicate that, of the
tissues examined, THGP is produced exclusively by the kidney. Binding
of antisera to carbohydrate groups may account for extrarenal
localizations. While thick limb cells clearly express THGP, other
nephron sites of biosynthesis cannot be excluded.
REAC1'IVE OXYGEN MEPRBOLITES (l4) PId)DUCED BY
NE1.?1PHILS AFFECT GIX*4ERUI1R ADPase AND PRG.VPE
THEC8'IBOSIS IN EXPERIMENTAL GLC*IERXJLONEPHRIPIS
(GN). K. Poelstra*, J. F. W. Baller*, W. W. Bakker* nd
I.t J. Hardonk*. Dept. of Pathol., Univ. of Groningen,
The Netherlands. (Intr. by Ph. J. Hoedemaeker)
Different forms of GN are characterized by
early glosserular influx of neutrophils and
thxotnbus formation. To investigate the possible
causal relationship of these inflammatory events
we studied influx of neutrophils and platelet
aggregation in three forms of GN. Since glomerular
ADPase activity Isay function as a potent anti-
thrombotic mechanism in the rat kidney the
involvement of this activity was also studied.
Female PVG/c rats received an i. v. injection of
monoclonal anti rat-thyl Ig G (5 mg/kg b. w. ; group
I; n=6) or 0. 5 ml rabbit anti rat-GBM serum (group
II;rs=6) or anti rat-Fxla Ig G (5 mg/kg b.w. ;group
III; n=6), whereas control rats (group IV; n=6)
received 0. 5 ml saline. 84 production, platelet
aggregation and ADPase activity were histo-
chemically demonstrated after 24 h and results
ware quantitatively evaluated using cosçuterizedimage analysis. The data show a clear relationship
between influx of neutrophils, decrease in ADPase
activity and increased platelet aggregation ingroup I and II. In contrast, rats of group III
showed none of these inflammatory events and an
unchanged IrDPase activity as compared to control
rats. Impairment of glomerular ADPase in rats of
group I and II could be inhibited by treatment
with catalase and superoxide dismutase (5 resp 60
mg/kg bw. injected after 0, 6, 10, and 20 h.).
Cocurrently less platelet aggregation was obeerved
suggesting that RC84 generated by neutrophils
impairs ADPase thus promoting glomerular
thrombcsis in these models.
PATHOGENESIS OF EXPERIMENTAL G000PASTURES
HEMORRHAGIC PNEUMONITIS (HP).Thais_Queluz*,Irene
Pawlowski',Michael Brunda*,Jan Brentjens ,Adrian
Vladutiu* and Giuseppe Andres.Depts.Microbiol.&
Path. ,State Univ. of New York at Buffalo,N.Y.,and
Roche Research Center,Hoffman—La Roche ,Nutley,N.J.
Circulating alveolar basement membrane
(ABM) antibodies (Ab) do not bind to the ABN un-
less the permeability of the unfenestrated alveo-
lar endothelium is increased (J.Immunol.127:129,
198l;l29:2647,1982). The present study was desiped
to test the hypothesis that polypeptide mediators,
generated by T cells or viruses, contribute to the
pathogenesis of HP. Mice were injected with hate—
rologous ARM Ab and binding of radiolabeled Ab to
ABM and to glomerular basement membranes (GEM),
histology and imrnunohistology of lungs and kidneys
were studies. In naive C57/BL/6 mice Ab reacted
with GBM but not with ARM and lungs were normal.
In contrast C57/BL/6 injected with Ab+Interleukin—
2 (IL—2)'I-Interferon- (IFN—u) developed lung vas-
cular leak syndrome,preferential binding of Ab to
ARM and HP. Comparable lesions were absent in C57/
BL/6 injected with Ab + IL—2 or with Ab + IFN-ct.,
and in NE cell—deficient C57/BL/6J—bgJ injected
with Ab+IL—2+IFN—. The synergistic effect of IL-2
and IFN—° induced interactions of activated lylTpho-
cytes and polynorphonuclear leukocytes with the
activated pulmonary endothelium and cytotoxic
endothelial lesions promoting access of ABM Ab to
the ARM and the development of HP. The results
show that cytokines convert the lung from a pro-
tected organ into a preferential target of circu-
lating AME Ab, and suggest that cytokines released
in the circulation or in the lung may have a crit-
ical role in the pathogenesis of human HP.
MEI8 NEPHRfl (EN) ThWCI'iC±l ThlflBfl(l
WIH ANI'I—CD4 AND ANn—CD8 I*3CIC*1AL ANTIR3DY
ThERAPY. C. Quiza,* K. Glrley,* p•
B. Hall. Div of Nerology, Stanfond Univ. .
Effects of anti-CD4 (Nl)X 35) aid anti-CD8(MX8) mnnnoclonal antibody (arAb) on ENinduction were investigated. lewis rats were
ixrmunized with 10 ag renal tubular antigen in
FC and received twice weekly doses of either)lX3 or MX8 at 7 srq/)tg for 6 weeks. All
animals were ircnitored at 4,6,8,12 weeks.
MX35 therapy depleted CD4 cells of PBL firms
54-61% to 12-17%. None of the treated rats had
proteinuria while control group showed profound
proteinuria already at week 6 (230±90 mJl00 g
body wt). Autoantibody titer was low and
glcaserular Ig and ctzplesent deposits were weak
or not detectable in treated rats but were
strongly positive in control rats. In the
Ml)CDX8 treated group Ct& T cells were
depleted to <1% durIng therapy but returned to
normal (14-27%) 8 weeks after therapy. NX8
treated rats excreted 51±30, 155±145 aid 330±246
ag/day urinary protein at 6, 8 and 12 weeks,
respectively. The control rats excreted 293±221
(p:0.01), 583±239 (p=0.02) aid 580±132 tag/day
(p=0. 02). No inhibition of autoantibody
production nor glcsnerular Ig deposition were
seen in arAb treated rats. Inismcpatholcry
showed CD4, CD? T cells and macrc.çages In the
renal intersititium of NH rats. These weredecreased in MIDX8 treated and abeent in
MRODX35 treated rats. These results iitply that
(3)4+ cytatoxic T cells may contribute







REPCTIVE OXY(EN SPECIES DO NOT CAUSE PROTEINURIA
IN N IN-Srw MODEL OF MEMBRANOUS NEPHROPATHY.
('l.A. Rahman, D.A. Sauter* and S.N. Emancipator.
Hines VA Hospital, LOyOla Univ., Maywood, IL and
Case Western Reserve Univ., Cleveland, OH.
Reactive oxygen species (ROS) may play a role
in acute glomerular injury, and are elaborated by
stimulated glomerular epithelial and mesangial
cells. Ten 200 g male Sprague—Dawley rats receiv-
ed 100 pg cationized bovine gammablobulin (cBGG)
in the left renal artery and 1 h later, rabbit IgG
containing 2.5 mg antibody specific for BGG i.v.
On d 5, DOG, rabbit IgG and rat C3 were deposited
in glomerular capillaries of left but not right
kidneys; the rats had proteinuria (56.7 15.6
mg/24h) compared to rats given 100 pg cBGG and ir-
relevant rabbit IgG (4±1 mg/24 h). Ten rats pre—
treated with 300 U/kg/d and maintained on 100
U/kg/d cobra venom factor lacked C3 deposits and
significant proteinuria (8.4 1.8 mg/24h), indi-
cating complement dependence. Neither the superox—ide scavenger superoxide dismutase (15 mg/kg bid)
the hydrogen peroxide scavenger catalase (100 mg/
kg bid) nor the hydroxyl radical scavenger dime—
thyithiourea (500 mg/kg qd) significantly affectedproteinuria on d 5 (28.0 55, 78.4 20.4 and
53.8 14.1 mg/24h, respectively; F = 1.65, p =
N.S.) when used to pretreat and maintain rats i.p.
The similar malondialdehyde content of left (ne—
phrotic) versus right (normal) renal cortex (12.2
0.9 versus 11.1 1.2 nmole/g tissue) confirms
lack of oxidation. Although hydroxyl radicals
play a role in complement—dependent passive Hey—
mann nephritis and the complement—independent ne—
phrosis induced by active immunization with the
same cBGG antigen used here, ROS are not important
in this passive in—situ membranous nephropathy
model. We conclude that multiple mechanisms
underlie injury in membranous—like lesions.
THE RE'VL RR'4lN-fl'$lOTR4SlN SYSTR (RAS) IN THE
2KIC OLOHLA1T RATS: BlE EXPRESSIc*I S11DIES.
S. Rajaranan, P. Selvanayagaa* and K. Graves*.
Univ. of Texas Med. Branch, Div. of Renal
Innunopathology. Galveston, DC
We previously reported the alterations in
the regulation of the genes for angiotensinogen
and renin, in the clipped and non-cl ipped
kidneys and the liver, in the 2K1C model of
hypertension, at 10 and 20 days after clipping
(Kidney lnt. 35:333). We extended these studies
and performed in—situ hybridization
histochmmistry, to evaluate the cellular
expression of these genes, using hcnilogous
cR4A, as molecular probes. In the clipped
kidneys, at 10 days, there is marked increase in
the expression of renin and angiotensinogen
rrR')A, in the viable tubular epitheliun,
associated with increase in renin nlT4A In the
vasculature of the ischaic area. There is
uniform and moderate reduction in the expression
of both species, in the non—clipped kidneys at
10 days and in both the clipped and non—clipped
kidneys at 20 days. We conclude that: (1) in
Renovascular hypertension, the intrarenal
modulations of the local RAS occurs
predominantly in the tubular epitheliun, and to
a lesser extent, in the vasculature; and (2) the
changes in the tissue RAS may play an lrrportant
role In the maintenance of renal functions under
adverse perfusion conditions.
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TISSUE PLASMINOGEN AcTIvAToR THERAPY OF RABBIT
NEpHRoToxIc NEPHRITIS. Giuseooe Remuzzi*, Daniela
Comas, Dniela Macconi5, Pio Zilio, Tullio
Bertani* and Carla Zoja* (intr. by G. A. Andres
Mario Negri Inst., Division of Nephrology and
Dialysis, and Clinical Chemistry Laboratory,
Ospedali Riuniti di Bergamo, 24100 Bergamo, Italy
To study the efficacy of tissue plasminogen
activator (t-PA) therapy to prevent deteriorating
renal function in experimental proliferative
glomerulonephritis we used a model of nephrotoxic
nephritie (NTN) induced in rabbits by injection
of anti-glomeru].ar basement membrane (0DM)
antiserum. Saline or recombinant t-PA (rt-PA, 1,3
mg/kg body wt) were infused daily for seven days
starting from day 7 after the injection of
anti-GBM antiserum when the disease had been
already triggered. Animals were sacrificed on day
14. Rabbits given saline had abundant deposits of
fibrin (mean score: 2.20) and crescents in 66.6%
of glomeruli. rt-PA significantly (p<O.02)
protected animals from glomerular deposits of
fibrin (mean score: 0,60) and reduced the number
of crescents to 18.60% of glomeruli (p<0.02)
Renal function measured as creatinine clearance
was dramatically impaired in rabbits given saline
with respect to basal values ( day 0: 3.07
1.03, day 14: 0.85 0,64 mi/mm/Kg body wt,
p<0.Ol) . Treatment with rt-PA significantly
(p(0.05) prevented the renal function impairment
of NTN (day 14: rt-PA, 1.88 0.53; day 14:
saline, 0.85 0.64 mi/mm/Kg body wt) . rt-PA did
not produce a systemic fibrinolytic state as
indicated by norma]. a2'antiplasmin levels. These
results represent the experimental basis for the
possible future use of t-PA in humans with
proliferative glomerulonephritis and fibrin
depositions.
CELL-MEDIATED IMMUNITY (CMI) IN HAPTEN-INDUCED
INTERSTITIAL NEPHRITIS AND GLOMERULARCRESCENT
FORMATION IN THE RAT, Heluiut C. Rennke, Philip S.
Klein, and Donna L. Mendrick. Brigham and Womens
Hospital and Harvard University. Boston, MA.
These studies were designed to investigate the
role of CMI to exogenous, planted antigens in the
pathogenesis of renal injury and the potential of
constitutive cortical cells to act as effective
antigen presenting cells. Brown-Norway rats were
immunized with azobenzenearsonate (ABA) coupled to
keyhole limpet hemocyanin. Specific CMI to ABA was
quantitated in vivo by foot pad challenge and by
assessing the proliferative response of T cells
harvested from immunized animals upon in vitro
exposure to the hapten. At day ten after timnuniza-
tion, a significant swelling of food pads (110±16
versus in the vehicle-challenged side; n—15,
in xlO mm) and 3H-thymidine incorporation by I
cells upon exposure to the hapten (stimulation
index of 5.5) was documented in the absence of a
significant antibody production, as assessed by a
sensitive RIA. Challenge of the left kidney at
this time by intraarterial perfusion with ABA
resulted in massive granulomatous interstitial
nephritis with formation of crescents in Bowman's
space and periglomerular granuloinata; 72±5% of
cortical tissue was involved by granulomatous
inflammation in experimental kidneys (n—22) versus
8±4% of mild non-specific infiltration in controls
(n—lO), Antibody deposition was not observed. The
process was reproduced focally by adoptive trans-
fer of T cells but not by passive antibody admin-
istration. Our findings show that hapten-specific
CMI results in granulomatous pan-nephritis and
further suggest that renal cortical cells can act
as effective antigen presenting cells in vivo.
EXPERIMENTAL IGA NEPHROPATHY IN C5 DEFICIENT AND
SUFFICIENT MICE. A Rifai, C.G. Wu,* V.
Montinaro,* A. Esparza, and L. Striker. Rhode
Island Hospital and Brown University,
Providence, RI, and NIH, Bethesda, MD.
IgA nephropathy is considered to be an immune
complex—mediated glomerulonephritis characterized
by mesangial granular IgA deposits and variable
codeposits of C3, C5, CO and properdin. The role
of C5, or some terminal component dependent on CS
for activation, in the pathogenesis of IgA immune
complex—mediated glomerulonephritis, was examined
in a congenic strain of C5 deficient (Bl0.D2/osn)
and C5 sufficient (Bl0.D2/nsn) mice. Gomerular
IgA immune deposits were induced in both strains
by injection of purified IgA anti—
phosphorylcholine (1 mgI and specific antigen
pneumococcal polysaccharide (75 big) at 48h
intervals. Mice were sacrificed 24h after the
last injection on days 5, 11, and 17. The
biexponential clearance kinetics and distribution
of the radiolabeled immune complexes in tissues
(kidney uptake 1.27±0.29%) was similar in both
strains. This was further confirmed by the
similarity of the immunofluorescent pattern and
intensity of IgA and C3 deposits. In CS
sufficient mice, moderate (2+) mesangial cell
proliferative lesions were evident on day 5 that
were accompanied later by increase in mesangial
matrix on day 11 and amplified in intensity (3+)
on day 17. In contrast, C5 deficient mice showed
mesangial cell proliferation on day $ that
progressed to focal sclerosis on day 11 and
deteriorated to severe lesions that consisted of
sclerosis, crescents, tubulointerstitial injury,
and severe proteinuria on day 17. These findings
indicate, in experimental IgA nephropathy and in
contrast to other experimental
glomerulonephritides, CS modulates glomerular
injury induced by IgA immune complexes.
RACTERIZATION OF .NTIBODIES BOUND TO GL(ERULI
OF GEThFF VERSUS HOST MICE WITh MFMBRABOUS
GILI4ERIJL(Z4EE'HRITIS . Ronald F.M. Rombouts*, Karol
J.M. ASSmann*, Jan A. Bruyn*, Emile De Heer*, and
Rob A.P. Koene (intr. by C.H. Coggins) Depts. of
Pathology and Nephrology, University of Nijmegen
and Leiden, The Netherlands.
During graft versus host (GVH) reaction in
mice auto-antibodies develop, which might play a
role in the induction of the membranous
glomerulonephritis (MN) that occurs in this
model. To elucidate this nephritogenic potential
we have characterized antibodies eluted from
glomeruli of GVH mice. Three months after
induction of GVH disease in (DBA/2 x CS7BL/lO)Fl
hybrids by injection of 1.8 x lO DBA/2
lymphocytes, glomeruli were purified with a
magnet from kidneys previously perfused with iron
oxide. Glomeruli from kidneys of non-injected Fl
hybrids served as controls. ntibodies, eluted
with an acid buffer, were tested in indirect
immunofluorescence (hF) on normal Fl kidneys, on
Crithidia luCiliae (DNA), and in ELISA for their
reactivity to heparan sulphate proteoglycan,
laminin, fibronectin, collagen IV, gp—90, and
DNA, In hF a linear binding to the TBM and GBM
was seen with the eluate from the GVH mice. In
ELISA it reacted with laminin and to a lesser
degree with collagen IV and gp-90. Reactivity
with DNA was not observed. The eluate from
control mice was negative. We conclude that
glomerular-bound antibodies from (lUll mice are
directed to components of the Capillary wall,
1aniinin, collagen IV and gp-90, but not to
nuclear antigens such as DNA. These antigens may
be the targets of nephritogenic antibodies in GVH
nephritis.
CD45RA EXPRESSION IS REGULATED BY CELL
ACTIVATION IN A CD4+CD45RA+ (2H4+) HUMAN
SUPPRESSOR CELL LINE. D Rothstein*, SF Schlossman*,
and C Morimoto*. (intr. by CB Carpenter). Dana Farber
Cancer Inst. Harvard Medical School. Boston Ma.
CD45 (Leukocyte Common Antigen), a major cell surface
glycoprotein with protein tyrosine phosphatase activity, is com-
posed of 5 isoforms generated by alternative mRNA splicing.
Differential expression on T cells allows the monoclonal anti-
bodies anti-2H4 (CD45RA) and UCHL1 (CD45RO), recogniz-
ing the highest (220 and 205 KD)and lowest (180 KD) m.w.
isoforms respectively, to identify reciprocal subsets of resting
CD4 lymphocytes with suppressor-inducer (CD45RA+
UCHL1-) and helper-inducer (CD45RA-UCHL1+) activity.
Alterations in the relative numbers of these cells have been doc-
umented inactive SLE and renal transplantation. The hypothe-
sis that CD45RA÷ andCD45RA-subsets represent naive and
memory cells respectively, is based upon findings that after ac-
tivation, CD45RA+ cells "convert" irreversibly to the CD45RA-
phenotype, losing CD45RA and gaining UCHL1. We have
now developed long-term CD4+ cell lines expressing CD45RA
which have B cell suppressor activity in vitro. However,
CD45RA expression is not constant, varying cyclically with
repeated anti-CD2 stimulation. UCHL1 expression is dense
and stable. CD45RAexpression falls from90 to <30%, with a
significant fall in density, 5-7 days after restimulation, and is
then reexpressed on days 7-14. Sequential analysis reveals no
correlation between CD45RA expression and cell cycle, and
that cells reexpress CD45RA while still actively proliferating.
Biosynthetic analysis reveals that the 220 KD isoform is lost,
while synthesis of the 205 KD isoform decreases early after
stimulation, but then increases afterday 7. The 180 KD
isoform follows an opposite pattern. Our results document that
"conversion" from CD45RA+ to CD45RA- can be reversed and
that CD45RA is not a simple maturational marker.
Furthermore,our data reveal that alternative splicing of primary
CD45 transcripts is regulated, relating to state of stimulation.
OXYGEN FREE RADICAL PRODUCTION BY TUBULAR EPITHELIAL CELLS. jL
o!jJl*, Eric Wurst*, and Donald B. Itohan. WashingtonUniv. Sch. of
Ned., Renal Division, St. Louis, NO.
Reactive oxygen entabolites (RON) have been i.plicated in
the developeent of tissue injury in a nuiber of qloierular diseases.
These ietabolites are generated by iesanglal cellsafter stiiulation
with a variety of factors, including phorbol .yristate acetate (P1(A),
semi treated zy.osan (STZ), and heat aggregated muse coiplexes.
Since enst inflauatory diseases of the kidney also involve the
tubules and interstitiua, we hypothesized that tubular epithelial
cells eay also produce reactive oxygen jetabolites. Rat proxisal
tubule (PT), rat papillary collecting duct (Pa), and rabbit cortical
collecting tubule (CC'I) cells were cultured. 11,0, and O, production
were .easured by each cell type under basal conditions and after
stienlation for 60 un. with 20 nIl PItA, 0.5 sq/al STI, or 100 ug/al
heat aggregated bovine gana globulin (IG). The data are as follows:
LQ2 PT CCX PCI)
Basal 4.4 2.0 (3) 0.58 0.04 (6) 5.31 0.96 (4)
PItA 18.0 0.3* (3) 0.69 0.04 (3) 4.63 0.16 (4)
STI 28.2 1.0* (3) 0,64 0.43 (3) 3.38 0.00 (2)
IG 34.2 5.5* (3) 6.20 0.25* (6) 11.21 0.54* (3)
Basal 22.9 2.7 (2) 5.99 1.92 (3) 8.47 0.70 (4)
PItA 22.5 4.6 (2) 7.74 3.05 (2) 12.05 0.76' (4)
STX 20.9 3.2 (2) 26.48 4.92* (3) 17.43 4.16 (3)
IG 26.5 4.9 (2) 5.10 0.08 (3) 12.43 0.32* (3)
*p<0.008, p<0.02; n'nuiber in parenthesis; data are expressed as
nioles/Ig protein/hr.
These data indicate that PT, CCT, and PCI) are capable of
generating RON. This production is enhanced prmsarily by
particulate stisuli (STI and IG). PT appear to produce
quantitatively sare ROIl than the other nephron seqients. Tubular




ISOLATION OF cDNA FOR THE ASTIGEN-BINDING
CHAIN OF A HELPER T CELL FACTOR IN MURINE
INTERSTITIAL NEPHRITIS. T. Saad. D. Mandelbrot,
M.J. Sun, CJ. Kelly, W.H. Hines, and E.G. Neilson, Renal
Section, UniversIty of Pennsylvania. Phila.. PA.
CD4 helper T cells (1430.2) from mice with autoimmune
interstitial nephrltls secrete an antlgen(SRTA)-speclflc
helper factor (ThF) which Induces nephritogentc effector T
cells from syngeneic splenocytes. This ThF Is composed of
an antigen-binding chain and an MHC-A5 chain separable
by alkylatlon and reduction. A cDNA libraxy from M30.2
cells was cloned into gt1 1 and screened with a clonotypic
aThF-Ab directed against the antigen-binding chain.
This screening produced a family of cDNA that hybridize
to a 3.1 kb mRNA transcript. The uThF-Ab binding
region Is .-400 bp 5' from the 3' AATAAA sIgnal IdentifyIng
the poly A tail. A 19 bp G/C-rich sequence was deduced
from thIs antigen-binding region and phosphorothioate-
capped ollgonucleotides were synthesized In both sense (S)
and antisense (AS) orientations. When co-cultured with
M30.2 cells, AS ollgonucleotides Inhibited the expression
of ThF measured by RIP. with aThF-Ab, and prevented the
ThF-dependent induction of SRTA-speclllc, DTH-reactlve
nephrltogenlc effector T cells:
Co-culture of M30.2 cells with AS ollgonucleotldes.
however, did not Inhibit the expression of TcR by FACS
analysis with aCD3-Ab. In summary we have obtained a
partial eDNA sequence for the antigen-binding chain of
ThF. Its further characterization should Improve our
understanding of the molecular events surrounding the
induction of effector T cells in autolmmune renal disease,
REGULATION OF Fc RECEPTORS (FcR) FOR 196 ON
CULTURED RAT MESANGIAL CELLS (NC). ,, Santiago,
J. Satrlano, 1. Mori, D. Schlondorff. Albert
Einstein College of Medicine, Bronx, N.Y.
localization of inanunecomplexes (IC) to the
mesangium may contribute to glomerular disease.
Recently we and others characterized Fc receptors
(FcR) for 198-IC on MC. We now examined
regulation of FcR by cAMP and by macrophage
colony stimulating factor (CSF-1), an agent
controlling FcR in leukocytes and generated by MC
(Mon et al ASN 1989). Preincubation of MC (3rd
to 6th subculture) with CSF-1 or db-cAMP for 2-48
hrs resulted in a time dependent (mafal 24-48
hrs) 2-3 fold increase of specific [ I] IgG-IC
binding to MC at 4°C. The increase of Fc
receptors induced by CSF-1 or db-cAMP was
confirmed by enhanced binding of the monoclonal
anti Fc recegtor antibody 2.482 to MC. Uptake of
IgG-IC at 37 C was also enhanced in NC pretreated
with CSF-1 or db cAMP. This indicates that the
increase in binding for IgG-IC is associated with
functional recptors. Immunoprecipitation of
extracts of ['I] surface labeled MC with
polyclonal anti FcR-Ab followç by SDS-PAGE also
showed increased amounts of (5 I] Fc-R protein
after pretreatment with CSF-1 or db cAMP. The
pretreatment also enhanced staining of MC with
anti FcR-Ab by immunogold-silver enhancement
technique. Finally, Northern blotting of RNA
extracted from MC with a probe for the inurine Fc
Ru confirmed increased mRNA for FcR in MC
pretreated with CSF-1 or db cAMP. We conclude
that MC express FcR for IgG-IC that can be
regulated by CSF-1 and cAMP, factors that may be
important in glomerular inanune injury.
ANTIBODY INDUCED COMPLEMENT ACTIVATION INCREASES
ALBUMIN PERMEABILITY OF ISOLATED RAT GLOMERULI.
V.J. Savin. R.J. Johnson, V.0. Couser, Univ. of
Kansas Medical Center, Kansas City, KS and Univ.
of Washington, Seattle, WA,
Proteinuria induced by antibodies to glomer-
ular epithelial cell membrane antigen (a-Fx1A) is
mediated by C5b-9 but the time course and roles of
local and systemic factors are controversial. We
tested the hypothesis that sublytic C'attack on the
isolated glomerulus alters the albumin barrier. We
have shown that increased albumin permeability,
evidenced by reflection coefficient (a.Lb,,,j) less
than 1.0, may be calculated using the volumetric
response of isolated glomeruli to oncotic grad-
ients. Glomeruli were isolated in medium with 4
g/dl bovine albumin, incubated for 15 minutes at 4°
C in control medium or in medium containing 4 mg/ml
O-FxlA, then incubated at 37° C for 30 minutes in
control medium, or in medium to which pooled human
serum, or heat inactivated serum, 2%, had been
added. Glomerular volumetric response to an albumin
gradient (12 mmHg) was then assessed using video-
microscopy. Control glomeruli (N—l8) had a volume
increment of 6.1±0.5%. Those incubated with O-Fx1A
but no C' (N—17) had a normal increment of
6.5±1.6%. Clomeruli incubated with a-Fx1A followed
by C'(N—l2) had a decreased response, 1.2±0.3% (p
<0.001 vs control); glomeruli incubated with C'
without exposure to antibody (N—l6) also had a
reduced response, 2.8±0.3% (p <0.01 vs control or
a-FxlA). We conclude that C' activation by O-FxlA
or other factors in isolated glomeruli directly
produces an immediate change in the albumin barrier
(olbU,,,LmO.S). These findings localize the C' effect
to the glomerulus and exclude essential roles for
other intrarenal or systemic factors.
DETECTION OF HISTONE H3 AND 112k IN GLO-
MERULAR DEPOSITS OF LUPUS-MICE. Thomas
Schmiedeke, Frank Stoeckl*, Sylviane
Muller5, Andreas Mertz* and Arnold Vogt*
(intr. by R. Bernd Sterzel). Dept. of
Nephrology, University Nurnberg, F.R.G.;
Inst. of Med. Microb., Freiburg, F.R.G.;
Inst. CNRS, Strasbourg, France;
Histories may play a major role in
Lupus Nephritis (Schmiedeke et al,J.Exp.
Med.169:l879,l989). Kidneys from lupus
mice (15 NZB/W, 12 G.v.M) at different
stages of disease were screened for his—
tone deposition by IF using rabbit anti—
histone serum. Positive IF staining was
seen along the capillary loops in a
pattern similar to IgG in all protein—
uric nice (6 NZB/W, 5 G.v.ff.) and in 5
mice not yet proteinuric but with IgG
deposits. After incubation of the anti-
serum with nucleohistone IF staining
could be completely absorbed. Screening
kidneys by IF using 18 antisera against
different synthetic peptide fragments of
histories revealed that positive staining
could be obtained with 3 sera against N-
terminal region fragments of histone H2A
(aminoacids 1—9; 1—15) and H3 (1—21)
fragments that were also recognized by
the rabbit anti—histone serum used for
screening. All lupus mice with glom.
historic deposits had circulating Ab
against histones including H2A and H3 as
demonstrated by western blotting. These
data show histone involvement early in
renal disease in lupus mice. Only the N-
terminal regions of histories found in
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Schönermark*, Sigrun Hess*, Beate
Berger*, Klaus Rother and Gertrud
Maria Hänsch*. Institut für Imniuno-
logie der Univ. Heidelberg,
W. -Germany.
While the terminal complement com-
ponents C5b—9 stimulated glomerular
mesangial cells (GMC) and visceral
epithelial cells (GEC) to release
mediators or matrix material resp.
the cells were resistant to lysis by
C5b-9. In the present study, we tested
whether the insusceptibility to kil-
ling was due to the presence of mem-
brane—associated complement regulatory
proteins. Human erythrocytes (E) ex-
press a protein that binds to C8, thus
inhibiting the C5b—9-mediated lysis.
With a polyclonal antibody the C8 bin-
ding protein (CSbp) was found in cul-
tured GEC and GMC. By immunoblotting
of solubilized cells, the antigen was
identified as a 65 kD protein, similar
to the C8bp of E. By immunoblotting,
also the decay—accelerating factor,
DAF, known to regulate the complement
activation at the C3 step, was found.
In conclusion, the presence of the re-
gulators may explain the protection of
glomerular cells against complement
attack. The conclusion would be in
line with observations in glomerulo-
nephritis patients: deposits of com-
plement were found in the absence of
cell lysis.
PUROMYCIN (PAN) INDUCED RENAL
DYSFUNCFION IS AMELIORATED BY ESSENTIAL
FATFY ACID DEFICIENCY (EFAD) INDEPENDENT
OF CHANGES IN PROSTANOID METABOLISM.
G.Schreiner, J.Leflowith,* S.Klahr, K.Harris,*. Renal
Division, Washington University, St Louis, MO.
The administration of PAN results in the nephrotic
syndrome and acute renal dysfunction associated with an
interstitial cell infiltrate. Since EFAD prevents
macrophage infiltration in immune glomerulonephritis and
inhibits the generation of vasoactive prostanoids, we
examined whether EFAD would ameliorate PAN induced
decline in renal function. Female Lewis rats fed either a
control or EFAD diet were given PAN and studied 7 days
latter. Rats fed the control diet developed a significant
interstitial cell infiltrate which was prevented by EFAD
(13.4±1.8 vs 0.8±0.2 cells per HPF P.<0.O01). Glomerular
macrophage number was unaltered. Concomitantly C1
was significantly lower in rats fed the control diet
(0.39±0.08 vs 5.21±1.19 ml/min/KgBW p<O.Ol), although
the degree of proteinuria was comparable. Basal levels
of thromboxane (Tx) B2 excretion were higher in control
than EFAD but did not increase following PAN. Neither
was glomerular production of TxB2 and LTB4 increased
following PAN. Furthermore the administration of the
Tx synthesis inhibitor OKY-046 which reduced the
excretion of TxB2 to levels seen in the EFAD did not
prevent the decline in renal function or the development
of proteinuria. These data suggest that the PAN induced
decline in renal function is due to the infiltration of
macrophages into the interstitium and that EFAD's
protective effect is due to the inhibition of this infiltrate.
The generation of TxA, does not appear to play a
functionally significant role in this model.
MESANGIAL STRUCTURE AND FUNCTION IN THE
REMNNANT KIDNEY MODEL(RK). MM Schwartz, AK
Bidani, and EJ Lewis. Rush Medical College. Depts.
of Pathology and Medicine, Chicago, IL.
The remnant kidney model(RK) in young WKY rats is
characterized by a variable(40-60%) incidence of
hypertension and glomerular injury. The pathogenetic
significance of changes in mesangial cell structure and
function were studied in hypertensive RK (HBP)(1=173+22 mmHg, n= 13) and normotensive RK (NT)
130i-l 7, n= 13)_and compared to sham-operated
controls (SHAM) (BP=l21+l I, n=l2). Rats were fed a
24% protein diet and studied 6-8 weel<s after surgery.
Fibrinoid glomerular necrosis was present in 8/13
HBP(l-12% of glomeruli), 1/13 NT(8%) and 0/12
SHAMS. HBP and NT had glomerular and tubular
hypertrophy compared to SHAM. Light and electon
microscopic(EM) morphometry confirmed that the
glomerular diameters and capillary radii were equally
increased in NT and HBP. The fractional mesangial
volumes were similar in all groups, but the absolute
volums were increased in NT and HBP(SHAM= 174 uM
x 10°; NT=334; HBP =319, P=0.0l, ANOVA). EM
evidence of generalized mesangial disruption and/or
mesangial cell injury were not seen. Mesangial
clearance of aggregated rat lgG(AgRalgG) was studied
in serial biopsies by IFM. Following i.v. injection,
mesangial AgRalgG was increased in HBP and NT over
SHAM for 4 hours, but by 24 hours the label had
disappeared in all groups. We conclude that the
mesangial changes in the RK reflect glomerular
hypertrophy and hyperfunction. Since they are not
associated with morphological evidence of mesangial
cell or glomerular injury in the absence of
hypertension, it is unlikely that they have a significant
role in the pathogenesis of ablation nephropathy.
INTERLEUKIN-l BINDS TO CULTURED THICKASCENDING LIMB CELLS TO STIMULATE
DIACYLGLYCEROL FORMATION INDEPENDENT OF
POLYPHOSPHOINOSITIDE TURNOVER. J.R. Sedor, L.
Campbell,* P.L. Kilian,* M. Kester,* and J.G. Douglas. Case
Western Reserve University and University Hospitals,
Cleveland, OH and Hoffman-LaRoche, Inc., Nutley, NJ.
Interleukin(IL)- 1 alters tubular function and binds to Tamm-
Horsfall protein (THP) or uromodulin, a product of the thick
ascending limb of Henle (tAL). We have assessed IL-I binding
and transmembrane signalling pathways in epithelial cells
derived from the tAL. Rabbit tAL cells were isolated by den-
sity gradient centrifugation of cortical cellular suspensions and
uniformly expressed THP by immunofluorecence. Association
of radioiodinated recombinant IL-l°. ([12 I]IL-l) was slow,
requiring 4 to 5 hrs to reach equilibrium, and was saturable.
Analysis of the binding data revealed a single class of receptors
with a Kd of 10 to 100 pM and demonstrated 200 to 500 recep-
tors per cell. Both unlabelled IL-l5'and IL-Ill competed for the
['251J1L- 1 binding site whereas multiple concentrations of tumor
necrosis factor and IL-2 had no effect. 50% inhibition of[I1IL-l binding is 90 pM for IL-bC and 20 pM for IL-ill.
Since we have previously shown IL-inc stimulates the formation
of I ,2-diacylglycerol (DAG) independent of inositol phospho-
lipid hydrolysis by phospholipase C in mesangial cells, we
investigated IL-I -induced DAG fot?ation in tAL cells. tAL
cells were labelled for 24 hr. with [ Higlycerol and [ H]DAG
was separated from other neutral lipid components by thin layer
chromatography. IL-i-stimulated DAG generation was observed
after 2 mm and persisted for 30 mm. IL—I did not stimulate
inositol phospholipid hydrolysis as measured by irI,ositol phos-
phate (IP) formation. In contrast, bradykinin (l0 M) induced
a rapid IP peak at 15 sec followed by a sequential elevation of
IF2 and IP compared to control cells. In summary, IL-I binds
to a single class of high affinity receptors on tAL cells which
generate DAG independently of inositol phospholipid hydroly-
sis. The presence of IL—I receptors on 1AL cells suggests that
this cytokine may affect structure and function of diverse seg-
ments of the nephron in both health and disease by activating
a common transmembrane signalling pathway.
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INTRACELLULAR GENERATION OF HYDROGEN
PEROXIDE BY ISOLATED RAT GLOMERULL 1i1liL
V. Shah, and Bertrand Guidet*, Dept. of Med., Tulane Med
Sch, NewOrleans, LA and Tenon Hospital, Paris, France.
Aminotriazole (AT) irreversibly inactivates catalaseonly
in the presence of hydrogen peroxide by formation of an
inactive covalent complex with the catalase-hydrogen
peroxide intermediate, compound I. Ethanol prevents this
inactivation of catalase by reacting with compound I. Thus
AT-induced inactivation of catalase coupled with its
prevention by ethanol is a measure of hydrogen peroxide
generation. Using this method we first examined, in vitro,
the intracellular generation of hydrogen peroxide by freshly
isolated rat glomeruli. Incubation of glomeruli with AT
caused a dose and a time dependent inactivation of glomerular
catalase activity. Ethanol prevented the catalase inactivation
(control: 0.157±0.02; AT (20mM): 0.065±0.02; AT+ethanol:
0.137±0.012 k/mg protein,n=5). These data document the
intracellular generation of hydrogen peroxide by normal
glomeruli. The degree of AT-induced inactivation of catalase
correlates well with the amount of hydrogen peroxide
generated; the greater the inactivation of the catalase activity
by AT the greater the hydrogen peroxide generation. We
examined the utility of this method to demonstrate enhanced
intracellular generation of hydrogen peroxide by examining
the effect of menadione, a quinone known to enhance the
generation of hydrogen peroxide.
n catalase, k/mg protein
glom 9 0,191±0.02
glom+AT (5mM) 9 0. 105±0.01
glom+AT+menadione (175 uM) 9 0.064±0.01
Menadione in the absence of AT had no effect on glomerular
catalase activity. Taken together these data demonstrate tht'
intracellular generation of hydrogen peroxide by norma I
glomeruli and demonstrate the utility of this method lo
examine enhanced intracellular generation of hydrocen
peroxide.
AUTOIMMUNE GLONERULONEPHRITIS INDUCED IN MICE WITH
GVSI AND HgC12. *7. Shao and *R. Barton (intr. by
L.M. Scharschmidt), Depts. of Pharmacology and
Immunology, Boehringer Ingelheim Pharmaceuticals,
Ridgefield, CT.
We attempted to combine two existing models of
glomerulonephritis (CN)-chronic graft vs. host
(GVH) disease and HgC12-induced ON-with the work-
ing hypothesis that the incidence of disease would
be increased. ON was induced in (C57BL/6 x DBA/2
mice by two weekly i.v. injections of lxlO
DBA/2 Spleen cells followed by s.c. injections of
HgC12 (6 injections in 2 wk, 2.0 mg/kg). Both
proteinuria and anti-DNA antibody (Ab) levels were
evaluated. Chronic CVII mice injected with HgCl
exhibited higher disease incidence (73% vs. 0-27%)
and higher mean urinary protein (25.5 mg/mi vs.
0.5-14.1 mg/mi) than either regimen alone. The
level of anti-DNA Ab peaked 3 wk after second
injection of DBA/2 cells and preceded peak
urinary protein by 6 wk. The efficacy of several
anti-inflammatory agents (dexamethasone 0.5 mg/kg,
indomethacin 0.2 mg/kg, PAF antagonist WEB217O
3 mg/kg and anti-chemotactic agent PR-F-108 15 mg/
kg) were evaluated after the last injection of
HgC1 (compounds were given p.o. daily for 4-5
wk). Dexamethasone (-91%), indomethacin (-71%),
WEB217O (-66%) and PR-F-108 (-60%) lowered urinary
protein but only dexamethasone lowered anti-DNA Ab
level (-34%) and had a significant effect on
disease incidence (73% to 6%). The results
demonstrate a more reproducible model of ON that
has elevated anti-DNA Ab preceding the development
of proteinuria. These findings are analogous to
the clinical observations in SLE. This model of
autoimmune ON may be suitable for evaluation of
potential therapeutic agents with immune or
inflammatory indications.
Abstracts
IMMUNE COMPLEXES (IC) BIND PREFERENTIALLY
TO SPECIFIC SUBPOPULATIO4S OF HUMAN
ERYTHROCYTES (E). Shea XP , FG Cosio, LA Hebert.
Ohio State Univ., Dpt. of Medicine. Columbus. OH.
Primate E have complement receptors (CR1) that bind
C3b opsonized IC. Available evidence suggests that IC bind
to clusters of CR1 on E. In the present study w developed
an assay that identifies E—CRI clusters. E (5x40 ) were
incubated with .7 zm fluorescent beads (3x10 ) coated with
a monoclonal anti-CRI antibody (El 1). We postulate that
the binding of Eli-beads to E requires the interaction of
ElI with several CR1 in close proximity. After the
incubation, E-bound Eli -beads were separated by 50%
percoll centrifugation and analyzed by cytometry(FACS). E-CRI were enumerated with I Eli. In normal
individuals (n=32), only a fraction of E bind El I-beads and
the % of positive E increases with increasing numbers of
CR1 per E (r"..76, p<.000l). In addition, E demonstrate
variable capacities to bind El I-beads (from 0 to >3 ElI-
beads/E). By contrast, FACS analysis of E, stained with
rabbit anti-human CR1 antibody followed by FITC-goat
anti-rabbit IgG, showed that .90% of E have CR1. El I-
bea1j caused an 85±8% SE (n3) inhibition of the bindingof I bovine IgG (BGG)/monkey anti-BGG IC to E.
Similarly, IC caused a significant inhibition of the binding
of Eli-beads to E (454 vs 28j4%, n—lO, p.c.00i) with the
greatest reduction occuring in the population of E binding
>3 El 1-beads. Finally, FACS analysis of E incubated with
saturating doses of IC and stained with FITC-rabbit anti-
human lgG, demonstrated that a maximum of 50±4% of E
(n—9) bind IC. Conclusion: Almost all E express CR1
however, only approximately 50% of E can bind IC.
Inhibition studies indicate that El I-beads identify E with
the highest capacity to bind IC. This assay should prove
useful in studying the E-CRI abnormalities that develop in
SLE and other IC-mediated diseases.
DEPOSITION OF GLOMERULAR IMNUNOGLOBULIN 0 & A IN
MICE ORALLY ADMINISTERED WITH CHOLERATOXIN (CT).
TOSHIAKI SHIBASAKI*, Kensuke Joh*, Naofumi
Watanabe*, flideho Gomi*, Fumio Ishimoto*, Shigeo
Aizawa* and Osamu Sakai*. (intr. by K. Kurokawa).
Jikei Univ. School of Medicine, Dept. of Medicine,
Pathology & Parasitology, Tokyo, Japan.
The CT is reliable to induce the overproduc-
tion of secretory IgA in orally immunized animals.
We performed experiments whether glomerular
deposition of IgA could be occurred or not.
C3H mice were perorally immunized three times
with CT 100 ng in accordance with CT—a subunit 10
pg as an adjuvant at interval of two weeks. These
mice were injected with carbon to block the
reticulo—endothelial system (RES) before each
immunization with CT and CT—B subunit. The RES
function was evaluated by phagocyte activity
against carbon in vitro. Marked deposition of IgG
and IgA in the mesangial area of almost all of the
mice was observed at one week after last
immunization. The deposition was not observed in
carbon injected control mice. The deposition of
IgG and IgA occurred 7 weeks after the first
injection of carbon. This duration for deposition
of IgG and IgA is very short comparing with other
experimental models of IgA nephropathy. In
immunized mice, the serum IgG and IgA levels were
elevated, and serum anti—CT IgG and IgA antibodies
were detected. Anti—CT IgO and IgA antibody was
detected in the extract from the kidney by acid.
These results suggest that oral administration
of some antigens, and appropriate adjuvants can
induce the deposition of IgG and IgA in mesangial
area.
COMPLEMENT (C') ACTIVATION BY IMMUNE
COMPLEXES (IC) CAUSES MESANGIAL CELLS (MC)
TO EXPJtESS DECAY ACCELERATING FACTOR (DAF).
T Shibata , FG Cosio, NS Nahman Jr. Dpt. of Medicine,
Ohio State Univ, Columbus, OH.
DAF is a membrane glycoprotein that inhibits C'
activation on cell surfaces thereby preventing cell lysis. We
demonstrated previously that in certain disease states the
glomerular mesangium becomes positive for DAF (K mt
36:100, 1989). In the present study, we assessed whether in
Situ IC induce DAF expression on MC. Human MC,
confluent on glass coverslips, were incubated (45min/37°C)
with .5 mg/mI of DNP-geiatin (Ag). Ag binds to
fibronectin in the MC culture. After washing, MC were
incubated at 37°C with AB human serum (HS) (1:20)
containing rabbit IgG anti-DNP antibodies (Ab) (2.8
mg/mi). After 2 h, coverslips were washed and stained for
Ab and C3 with specific peroxidase (Px) labeled antibodies.
DAF was stained with monoclonal anti-DAF antibodies
(IA1O) followed by Px-goat anti-mouse IgG. To qIgtitate
DAF, MC were incubated with IA1O followed by I
rabbit anti-iiouse IgG. Results were expressed as pg 20
antibody/b MC. Control MC were incutWd with an
irrelevant mouse lgG I followed by Px or I labeled 2°
antibodies, In MC incubated with Ag+Ab+HS, Ab and C3
were present (3-4+) in the matrix surrounding MC. C3 was
negative in MC incubated with heat inactivated HS (HIS)
and tr-l+ in MC incubated with i-IS. DAF was ti-h' in
MC, MC+HS and MC+Ag+Ab. By contrast, DAF was 3-4+
in MC incubated with Ag+Ab+HS. Quantitation of DAF
(meanjSE, pg/b3 MC) showed: MC, 425 (n=12); MC+HS,
60±9 (n=7); MC+Ag+Ab+HIS, 497 (n7); MC+Ag+Abi-HS,
89±9 (n..i 1) (p<.005 by ANOVA). Cycloheximide blocked
significantly the increase in MC DAF caused by Ag+Ab+
MS. Conclusions: C' activation by IC formed in situ induces
MC DAF synthesis and expression. MC DAF may prevent
C' mediated cell lysis during IC mediated GN.
WOUND HEALING FOLLOWING MICROINJURY TO A
GLOMERULAR SEGMENT. T. Shimamura, Dept.
of Path., RWJ Med. Sch., Piscataway, NJ
Factors controlling the glomerular
wound healing are poorly understood.
Chemical glomerular injury has possi-
bility of inducing lasting molecular
alterations analogous to carcinogen—
initiated cells. Immune injury may lead
to emergence of heterogeneous glomerular
changes with time. Controlled studies
may be difficult with these models. We,
therefore, inflicted glomerular micro-
injury by piercing superficial glomeruli
of Munich-Wistar rats with a micropunc—
ture pipette in order to examine
sequences of glomerular wound healing.
Two specific questions were asked, a)
does it lead to global sclerosis, b)
does it induce glomerular hypertrophy
possibly through release of injury-
related cell growth factors. Micro-
injured glomeruli were examined on days
1, 2, 4, and 7 and at wks 4 and 24. The
injury quickly led to segmental
mesangial expansion with obliteration of
capillary lummna. The glomeruli
identified at 24th wk showed segmental
scar without evidence of global
sclerosis or enlargement. The method
may be useful for examination of the
effects of diet, glomez'ular hyperten-
sion, hyperlipidemia, and compensatory
glomerular hypertrophy on the glomerular
wound healing process and for elucida-
tion of mechanisms of glomerulosclerosis.
W8ISUPffiSSSIVE EFFFIS OF tEIO EDIAlED INHIBF%ION OF
POLY41IINE BIOSINIHFSIS. A.B. Singh, T.J. ThcoSs*, H.
Singh*, and R.A. I'hnn. IJ.M.D.N.J.— Robert Weod Joirison
!lical Scluol, Nes Brunswick, N.J.
Low solecular weight paiyamines (pitrescine, spenaidine,
are! apermine) are essential for gas transcription miii protein
synthesis. [SM) (DL-diflunrcsothylornithine) irreversibly
inhibits the enzyne catalyzirm the conversion of ornithine to
putrescine (the rate limiting step in polyasine biosyn-
thesis) are! has been simn to inhibit tujur growth both in
vitro and in vivo. We now relxrt that Dlii) has profound'
'Iiisuppressive effects on rormal irmuw respnse.
[SM), in a concentration dependent fashion (CII?), inhibited
the proliferation of nurine (C57BL/6 (86)) )ymphocytes in
resixaise to Con-A (10 0.1 vs 177 7 X 10' cpa withxit
DIM)), U'S (10 .01 vs 83 0.7), aix! alloantigen (11 0.2
vs 29± 0.5). [SM) also Inhibited the generation of 86 anti
EBA-2 cytotcicicity (CIX) in a Q)F (% specific lysis at 50:1
effector:target ratir 2.8 2 vs 43 3). [SM) also lowered
Intracellular putrescixie and spetmidine concentrations (by
HPIL) to uriseasurable levels in mitogen driven cells. All of
these effects were ccmrpletely reversed by the aidition of
putrescine.We also tested the effects of [SM) on acute lethal graft—vs
—host disease (AlC'/lt). When B6 lephocytes are injected into
(86 X DBA'-2 (861)2)) F1 hybrids, the recipient mice undergo
A1JVH characterized by lhepenia, loss of both natural
killer cell activity (NK) and CDI against allotargets. This
disorder typically culminates in death within 4 reeks. 20
861)2 mice were injected with 86 lymphocytes so as to induce
ALCVH. Half received DIM) (1.5% In the drirJdrg reter). By 3
weeks, 30% of the untreated mice had died, and 4 of the
reiarmnIng 7 hal all of the signs of AWVU. In contrast, none
of the Dlii) treated mice died; 1 nruse lost alloreactive CIX,
and 3 others hal lymplupenia miii diminished NK activity.
In conclusion, Dlii): (1) lcrrmira intracellular polyamine
levels, (2) suppresses mitogen or alloantigen driven
lym*iocyte proliferation, (3) impairs tie induction of CDI
effectors mini (4) provides substantial protection frcin ALCVH.
These findings suggest a potential role for DIM) in the
treatheet of transplant rejection six! other Jjiiiuie-eeilated
disorders.
'ROLE OF THE SERUM ANTIGEN (7OkD) IN THE PATHOGO-
NESIS OF HEYMANN NEPHRITIS (HN). A.K. Singh, M.M.
Schwartz. Rush Medical College, Chicago, IL.
A 7OkD antigen has been isolated previously
from normal rat serum with immunological cross
reactivity to the HN antigen, Fx1A (Immunology
59:451,1986). Its role in the pathogenesis of HN
remains unknown. In this investigation we tested
whether the 7OkD antigen is present in the glome—
rular immune deposits of HN and if its presence
correlated with severity of disease. Active
(n=16) and passive (n=19) HN were induced in rats
by various protocols that resulted in proteinuric
and non—proteinuric forms of HN. Correlation of
proteinuria with disease markers such as the 7OkD
antigen, IgG, C3, C5b—9 were sought in glomerular
immune deposits by immunofluorescence. It was
observed in both, active and passive HN that the
presence of the 7OkD antigen strongly correlated
with the formation of electron dense deposits in
the lamina rara externa and with pathologic
proteinuria. The time course of deposition of the
various markers were studied in a group of pasive
HN rats that were serially biopsied on days
1,3,7,10. The appearance of electron dense depo-
sits was preceded by the presence of 7OkD antigen
in the immune deposits. Enhanced complement
deposition and proteinuria followed the formation
of electron dense deposits. We conclude that in
the growing immune complex lattice in the lemma
rara externa, the 7OkD circulatory antigen, by
virtue of its small size, mobility and antigenic
cross reactivity, facilitates cross linking and
coalescence of immune complexes. This results in
the formation of electron dense deposits and




LEUKOTRIENE PRODUCTION IS STIMULATED IN
MURINE LUPUS NEPHRITIS. R.F.Spurney*. P.Ruiz*,
P.E.Klotman, D.S. Pisetsky*, and T.M.Coffman. Duke
University and Durham VA Medical Center, Durham, N.C.
Leukotrienes (LT) have been implicated in the
pathogenesis of immune mediated renal diseases, In
addition, the beneficial effects of fish oil feeding in murine
lupus nephritis (LN) may be related to inhibition of
lipoxygenase metabolites. However, the role of leukotrienes
in LN has not been specifically defined. Thus, we evaluated
leukotriene production by the kidney in MRL-lpr mice. With
age, these animals develop an an autoimmune disease similar
to human SLE. We measured production of LTB4 and
LTC4 in A23 187 stimulated renal cortical homogenates from
MRL-lpr mice and MRL-++ controls at 12 and 20 weeks of
age. LT production by the kidney was correlated with renal
hemodynamic function and histomorphology. Between 12
and 20 weeks of age, renal production of LTB4 (3.9±0.5 vs
8.2±2,1 pg/mm/mg prot; p<O.05) and LTC4 (71±10 vs
119±12 pg/mm/mg prot; p<0.005) increased significantly in
MRL-lpr mice; while GFR fell from 9.9±0.5 to 6.3±0.6
mi/mm/kg (p<0.OOS). In contrast, there were no significant
differences in renal hemodynamics or leukotriene production
between 12 and 20 weeks in MRL-++ controls. In MRL-lpr
mice, there was a significant positive correlation between
overall semi-quantitative renal histopathologic score and
LTC4 production (r=0,71, p<O.OO5). In addition, there was
also a significant correlation between renal LTC4 production
and severity of glomerulosclerosis (p<0.025). Furthermore,
there were inverse correlations between renal production of
both LTB4 (r..0.66, p.zO.0O5) and LTC4 (r=0.77,
p.oO.000l) versus GFR in MBL-lpr animals. In summary,
in murine LN, significant alterations in renal LT production
occur which are proportional to the the severity of renal
disease. We conclude that LTB4 and LTC4 may be
important mediators of renal injury in autoimmune nephritis.
DNA HAS NO AFFINITY FOR THE GBM IN VIVO;
BINDING IS MEDIATED BY HISTONE. Frank
Stoeckl*, Thomas Schniedeke*, Yuichi Sugi—
saki*, Andreas Mertz*, Stephen Batsford5
and Arnold Vogt5 (intr. by Jeffrey Kreis—
berg). Inst. of Med. Microb., Preiburg,
F.R.G.; Nihon Med. School, Tokyo, Japan.
GN in SLE is often ascribed to glom.
deposition of DNA and anti-DNA Ab. In vivo
studies suggest that DNA alone has little
affinity for the GBM. Histones can mediate
glom. deposition of as-DNA (Schmiedeke et
al., J.Exp.Med.l69: 1879—1894, 1989). In
quantitative studies left kidneys of rats
were injected via the aorta with l00ig of
I125labeled ss— or ds—DNA (500—7000 bases!
basepairs). After prior injection of 200pg
of histone 113 35.4±l2.8g (n=5) of I'ds
DNA and 39.4±9pg (n=5) of I'25ss—DNA were
bound to the glomeruli at 15mm and could
be seen in a granular pattern along the
capillary loops using immunofluorescence
and intercalating dyes. When histone was
omitted only 0.2pg of DNA bound in the
glomeruli, a quantity also seen with a
variety of control antigens. Electron
microscopic studies showed DNA deposits
in both of the laininae rarae of the GBM
of rats injected with histone 113 and ds—
or as-DNA fragments. Controls were com-
pletely negative. ds—DNA deposited in the
GBM was accessible for intravenously in-
jected anti-ds-DNA Ab. The results demon-
strate that histones endow DNA with high
affinity for the GBM in vivo and allow in
situ IC formation, an attractive concept
for the induction of Lupus—Nephritis.
EFFECTS OF ANTICOAGULANT HEPARIN (H) ON ANTIBODY
(Ab)—INDIJCED MESANGIAL HYPERCELLULARITY (NH) AND
FOCAL MESANGIAL MATRIX INCREASE (FMMI). LL.]g,* and C.B. Wilson. Rem. Inst. of ScrippsClinic, La Jolla, California.
Rabbit anti—thymocyte sera CATS) reactive with
Thy 1.1—like antigens on rat mesangial cells (MC)
induces complement—dependent MC lysis (lh) and NH,
predominantly MCs, by 4d. The somewhat nodular
NH resolves with areas of FMMI (1—2mo). H impairs
MC growth Independently of its anticoagulant
effect. H (200 U s.c. every 12h) or saline CS)
was begun 12h after ATS to avoid any effects on
the initial MC lysis. In an initial study, H
reduced the 4d nuclear counts [mean of 50
glomerull (G)] (MGNC) from 52.6±.1.9 (ATS+S n5)
to 46.6±1.5 (ATS+H n5) Cp<O.O1). MH >25% of the
G cross section also decreased from 64.8±3.0% of
G (ATS+S) to 32.0±4.9% (ATS+H) (p<O.O5). G
deposits of rabbit IgG at 4d were not different.
The time course was studied (NRS, normal rabbit
serum; a vs , b1 vs H, II III p<O.01)z
Group ,,, y t.NC I*2S%I ATS+S 6 4 so,2i.7ab 65.O±8.3%a
II ATS+H 6 4 45.2±2.3' 30.7±12.3%
III S+H 6 4 39.7±1.3 0
I ATS+S 6 7 62.9±l.6ab 73.7±7.8%a
II ATS+H 5 7 53.3±4.6 36.0±2.8%
III NRS+H 5 7 48.4±3.8 0
I ATS+S 4 28 43.0±0.7 1.0±1.2%
II ATS+H 5 28 42.8±0.9 1.2±1.8%
III S+H 5 28 40.7±0.6 0
At 28d, partial thromboplastin time was increased
equally in H groups, as was CH50b. H modulates
Ab—induced MH, but did not appear to alter F4.1I
at 28th suggesting that factors In addition to H
sensitive NH may affect this model of FMMI.
liE AalLrrf IF roLYAMINE ANAIIJQJES11) REVERSE 1243 l'EDLk'IED
JNJNJS1JPPRRESION. T.J. Thames*, Singh* N. Sinsls, andRJ.. iton. U.M.D.N.j.— soDert kxx1 Johoson idical Sdhool
Nm Brunswick, N.J.
Putrescine (112N(012)4N112) is a 4 carbon, lcw rolenilar
weight polyaidxie essential for ge transcription aisi protein
synthesis. 124) (Db-difhercmetI7lornithtne) irreversiblyinhibits tie enzyse catalyzing the conversion of ornithine to
putrescine (the rate limiting step In pelyamine biosynthesis).DSit) inhibits both ttsnr growth and cell ireuiatei hmuie
resputee and this inhibition is reversed by the addition of
putrescine. We now reixirt that 2 and 3 carbon putresclne
analogues selectively reverse normal inuune respunse reas,
a 5 carbon analogue sore efficiently reverses suppression of
tuior cell growth.
2 to 6 carbon (02 to (B) pitrescine axilogues were tested
for their ability to reverse 1210 siediatsi suppression of
mitogen Ithued lymphocyte pçolIferation, induction of
cytotoxic effector cells (cix) proliferation of HB-41 (ainirine myplana line) and proliferation of P815 (a nurine
usistocytaTs line). lbs 5 carbon analogue sea as efficient
as putreclne at reversing trmor growth.
Proliferation of 118-41 (X i0' cpn) manured by H3 incorp.17.0± 0.4 DmO +04 13.0± 2.0
124 (inN) 4.0 0.1 124) + 05 13.9 0.30514) + (2 6.0± 0.1 0510 + 06 5.7± 0.6
120+c3 7.6± 0.2 i'ean SEN
Similar results were seen using P815. However when rormal
lyaihocytes were tested for mitogen induced proilieration,
PEEL) nediated inhibition ses substantially reversed by C2arrt
03 analogues hot, not reversal by (5 or 06. SImilarly onlytIe 02 and 03 analogues cou]d reverse 124) nnailated idTibition
of cytotoctc effector cell induction against allotargets.
1 Specific lysis at 50:1 effector:tsrget rmtio
sadie 52.5 3.0 I() + 04 54.0 2.0
DEEm) (1n54) 17.5 0.6 0514) + 05 17.6 0.9
Dlii) + 02 50.0 2.7 tEll) + 06 0.0 0.0
DEli) + Cl 58.0 3.0 Ea SEN
In conelusion: (1) putrescine reverses all inhibitoiy
effects of Diii), (2) 02 and 03 analogues reverse the effects
of tEll) on roussi lymphocytes whereas, (3) tie 05 analogue
reverses inhibition 01 tuior growth. These findings stggest
that Dill) administration, and dietary supplesetation with
(2or C3 putrescine analogues, nay suppress trEor growthbit, leave normal ismirie respense intact.
THE ROLE OF PLASMINOGEN ACTIVATOR INHIBITOR
(PAl) ON ANTI-GLOMERULAR BASEMENT MEMBRANE
ANTIBODY-MEDIATED GLOMERULAR INJURY AND ITS
MODULATION BY TUMOR NECROSIS FACTOR (TNF).
N.Tomosusi*,T.Naito*, K.Ikeda5, H.Yokoyama, K.Kobayashi,
H.Kida5(intr. by T.Yamamoto). 1st Dept.of Med., Sch. of Med.
Kanazawa Univ. & Kanazawa National Hospital.
In the course of glomerulonephritis, fibrin deposits in
glomerular capillary develop, possibly as a consequence
of the balance between coagulation and fibrinolysis. We
previously reported that TNF and IL-i can increase the
severity of antibody-mediated glomerular injury whether
judged by albuminuria or the prevalence of glomerular
capillary thrombi (Tomosugi and Rees, J.Immunol. 142;
3083-3090, 1989). In vitro endothelial cells and glomerular
mesangial cells synthesize PAl against fibrinolysis. We
have now investigated PAl activity in plasma from the
rats with antibody-mediated glomerular injury and the
effect of TNF on it . PAl activity was determined by the
method as described by ChxnieIewska and normal value was
0.6 0.5 u/mI . First significant elevation in PAl activity
occured one hour after injection of nephrotoxic globulin
and peak value was 24.5 4.8 u/mi at 2 hours. In this
time intracapillary thrombi had already been formed. The
activity decreased rapidly and recovered to normal range at
24 hours. Intraperitoneal injection of TNF alone induced
progressive increase of PAl activity and its value reached to
peak at 6 hours. 39.2 5.8 u/mI, but thrombi was not seen
during these period. When TNF was injected simultaneously
with nephrotoxic globulin, PA! activity was increased
synergistically . 129.8 22.9 u/mi as 6 hours, and the
prevalence of thrombi was increased. It is concluded that
PA! may play a part in the local coagulation in giomerular
capillary, although it remained unclear whether PAl is of
endothelial or mesangial origin, and that PA! induced by
TNF may be important in modulating glomerular injury.
T—DEPENDENT POLYCLONAL ACTIVATION (PA) : A COMMON
PATHWAY FOR AUTOIMNUNE GLOMERULONEPERITIS (GN)
INDUCED BY DIFFERENT DRUGS IN BROWN—NORWAY(BN) RATS
H. Tournade*, L. Pelletiet*, R. Pasquier*, M.C.
Vial* and P. Druet*. (intr. by T. Anagnostopoulos)
INSEEN U 28. Paris. France.
HgC1 induces in BN rats autoreactive anti—class
II T (ART) cells, a proliferation of CD4+ T cells
and B cell PA. Resulting sutoiismune disorders (AID)
include GN with both anti—glosnerular basement
membrane antibody (a—GBM ab) deposits and a
membranous GN (MGN). D—penicillamine (DP) triggers
s—GEM ab and anti—nuclear aatibody(ANA) production.
We compared the effects of HgC12, DP and aurothio—
propanolsulfonate sodium salt (ATPS) in EN rats,
looking at : n.of T and B spleen cells (SC), serum
IgE level, AMA, renal immune deposits and frequency
(F) of ART by limiting dilution analysis.
Agent GN 1gM AMA ART n.SC (1O)
a—GBM MGN mg/i (i/it) CD+ 8b
HgCl + + 5000a + 5000 21 45
ATPS2 + + 1350a + 50000 16b 31b
DP + — 450a + 100000 18b 37b
Cont. — — 10 — none 11 16
a:p<O.OO1, b:p<O.OOS vs cont. Lewis (LEW) rats are
resistant. Similar AID were observed in chronic
graft—versus—host reaction (cGVHR) in (LEWxBN) Fl
hybrids that received EN SC(not shown). The cGVHR
is due to anti—allo class II T cells. To conclude:
1) Hg, ATPS and DP induce ART cells, B cell PA and
similar AID in EN rats;2) the possible role of ART
cells in these models is strenghtened by the fact
that anti—class II T cells induce similar AID in
the cGVHR; 3) the EN rat may be an ideal strain to
test the potential autoinusune nephritogenic effect
of drugs.
MURINE MONOCLONAL LUPUS AUTOANTIBODIES FORM
IMMUNE DEPOSITS AT DISTINCT GLOMERULAR LOCATIONS.
D.V.Vlahakos', M.H.Foster', K.J. Barrett' and
M.P.Madaio. New England Med. Center, Boston, MA.
Nephritogenic lupus autoantibodies(Ab) cross—
react with multiple auto and foreign antigens(Ag),
and selected monoolonal(M) anti—DNA Ab with these
properties, bind directly to normal glomerular Ag
to initiate immune deposit formation (IDF). To
examine the role of Ig class, charge and V11 gene
family usage in this process, 8 14 Ig were
selected from a panel of over 2000 14 Ig derived
from various age MRL—lpr/lpr mice. These Ig all
reacted with DNA and at least two of the
following Ag: SmRNP, glomerular extract, Hgb,
levan, dextran and LPS; their subclass, charge
and V gene family usage are listed below:
14 Ab 119 1172 HillY 11238 1132/6 11355 1173 11161
Class G 0 0 H 14 14 0 G
p1 9 71.8 A 5.5 8 B
V,gene J558 J558 81]! J558 J558 Q52 J558 J558
F8llowing administration of 14 Ab to normal mice,
multiple patterns of IDF were observed: 11161
produced mesangial deposits; 119 and 1172 deposited
within nuclei of glomeruli, tubules and vessels;
11238, H32/6 and 11355 deposited in capillary loops
of glomeruli and vessels; Hill? produced linear
deposits within glomeruli, tubules and vessels;
1173 and other Ig did not form immune deposits.
In conclusion, murine M auto Ab form
glomerular immune deposits at distinct locations,
however neither the charge, subclass or V gene
family usage are independent predictors o the
type of IDF. Whether specific antigen binding
properties and/or related V gene sequences are
associated with particular patterns of immune
deposit formation is under investigation.
MUCOSAL PRiMING OF SYSTEMIC IgAl RESPONSE IN
HUMANS. FE Waldo, Mamoun Eltahir, Dept of
Pediatrics, Univ of Ala at Birmingham, Eham, AL,
Data from several studies suggests an upregulated
IgAl response in IgA Nephropathy (IgAN). However,
mucosal Ag exposure often precedes disease onset or
exacerbation in IgAN. How the mucosal and systemic
IgA systems interact is not known, We hypothesized
that mucosal exposure to a protein Ag such as
Tetanus toxoid (TI) might prime Fca+ T cells and
upregulate a subsequent systemic IgAltxTT response.
To test this, 26 healthy adults whose last tetanus
booster was >4 yrs ago, received 1 ml intranasal TT
and 2 weeks later I ml 114 TI (group N-IM); 17
others received only 114 TT (group 114). One week
after nasal +/or IM TI immunization the # of blood
plasma cells (PC) secreting IgG or IgAlaIT/lO.6 PBL
were counted by ELISA-SPOT and serum IgG and IgAl
aTT levels were measured. After only nasal TI in
group N-IN only 8/26 subjects had a small IgAl alT
PC response (38 17/10.6 PEL); no increase in
serum IgG or IgA1 alT levels occurred. After 114 TI
the serum IgG all levels in group 14-114 were 85
9 and in group 114 56 13 IU (p — ns); the PC IgG
aTT in group N-IM was 1103 307/10.6 PBL and in
group 1141239 351/10.6 PBL (p — ns). In contrast,
after IM TI the serum IgAl alT levels were
significantly higher in group 14-114 (224 19)
compared to group 114 (72 7), p — 0.001. The PC
IgAl aTT response was also higher in group N-IM (62
21/10.6 PBL) compared to group 1K (12 4/10.6
PEL), p — 0.03. There were no differences in the
total # PC secreting Ag non-specific IgG or IgAl
between the two groups, These data indicate that in
humans mucosal Ag priming will upregulate Ag
specific systemic IgAl response. This may play a
role in the iuununopathogenesis of IgA nephropathy.
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SEVERE AORTIC ECTASIA WITH CALCIFICATION
OCCURRING IN RATS WITH FOLIC ACID
NEPHROPATHY. 3. Walker and T.
Shimamura, Depts. of Med. & Path.,
UMDNJ-RWJ Med. Sch., Piscataway, N. 3.
Folic acid can induce renal damage,
but little is known about its effects on
arterial walls. This report describes
aortic lesions occurring after adminis-
tration of a single dose of folic acid.
Six uninephrectomized (Nx) experimental
(X) and 6 Nx control(C) Sprague-Dawley
male rats (12 wks old), were injected
intravenously with folic acid in 3*
sodium bicarbonate (30mg/rat) and 3*
sodium bicarbonate, respectively. Rats
were sacrificed on the 7th week. Plasma
creatinine levels were determined.
Sections of aortae and visceral organs
were stained with H & E, PAS, von Kossa.
and alizarin red S for light microscopy.
Plasma creatinine levels of X(N:4) and
C(N:4) were 0.67±0.06 and 0.74+0.04
mg/dL, respectively. The experimental
rats showed severe aortic calcification
and ectasia, apparent enlargement of
parathyroid glands, and nephrocalcinosis
at corticomedullary junctions. Whether
the calcification in arterial walls was
secondary to altered renal Ca and P
handling leading to hyperparathyroidism
needs further studios. The data
indicate, however, that a single
injection of folic acid might have
lasting effects on kidneys and
metabolism of Ca and P.
THE ROLE OF INTERLEUKIN-6 IN T-CELL PROLIFERATION.
.,. Walz*. B. Zanker*, C. Stevens*, C. Barth*, M.
Suthanthiran-,-, T.B. Strom, Dept. of Med., Beth
Israel Hospital, Harvard Med. School, Boston, MA,
+Dept. of Immunogenetics, Cornell Univ., NY, NY.
Interleukin-6 (IL-6) exerts a powerful prolif-
erative effect upon highly purified, anti.CD3 stim-
ulated T-cells jj vitro. Hence, it was important
to characterize the effects of IL-6 upon T-cell
blastogenesis in order to elucidate the signifi-
cance of IL-6 in T-cell proliferation initiated
through various activation pathways. Comparative
analysis of northern blots and j, Li hybridiza-
tion of highly purified T.cells vs. unfractionated
PBMCs quite conclusively revealed that activated
m000cytes are the major source of IL-6 mRNA expres-
sion in human peripheral blood mononuclear cells
(PBMCs). Phorbol esters (PMA) alone, but not PHA,
caused significant accumulation of IL-6 mRNA.
Accordingly, we tested the ability of anti-IL-6
antibody to block T.cell proliferation driven by 1)
PHA; 2) PMA + IL.2; and 3) anti-CD3. Anti-IL-6 mAbinhibited the PMA + IL-2 induced proliferation of
PBMCs but not PHA-driven proliferation. It is most
notable that proliferation in response to anti-CD3
mAb was blocked by anti-IL-6 mAb, indicating a
vital role for IL.6 in CD3-mediated T-cell activa-
tion. Insofar as anti-CD3 activates T cells via
stimulation of the T-cell receptor for antigen
complex, IL-6 probably participates in physiologic
T.cell activation, e.g. graft rejection. In agree-
ment with this observation, IL-6 mRNA was detecta-
ble in anti-CD3 treated cultures; expression of
IL-6 mRNA increased after addition of rIL-2. Exog-
enous IL-6, on the other hand, increased expression
of IL-2 mRNA in PHA+PMA stimulated cultures. These
data establish a physiologic role for IL-6, and the
existence of a self-perpetuating circuit between
IL-6 and IL-2 gene expression.
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THE MURINE STRAIN NAMED NON WITH SPONTANEOUS LIPID
DEPOSITION INTHE GLOMERULAR APILLARY LUMEN,Yuzo Watanabe , Yasuhiko Itoh,Nobuko Kamei,Seiichi Mtsuo, Nobuo Sakamoto, Yashpal S. Kanwar.
Nagoya Univ.3rd Dept. lot. Med. Nagoya, Japan.
Northwestern Univ. Dept. Pathol. Chicago, Illinois.
Recently, seven cases of lipoprotein glomeru—
lopathy. characterized by massive lipid deposition
in the glomerular capillaries, have been reported
in Japan. Meanwhile, we found a murine strain,
designated as NON(non—obese non—diabetic), with
similar histological lesion. This NON strain and
NOD(non—obese diabetic) strain of mice were con-
comitantly derived from outbred ICR mice on the
purpose of establishing diabetic animal model. The
NOD mice are famous insulin dependent diabetic
model,however, the NON strain showed only impaired
glucose tolerance in about half of mice. So, the
naming of NON was given as control strain to NOD.
This NON mice have qurious glomerular lesions.
characterized by deposits containing lipids and
proteinaceoua material. This thrombi—like deposits
in the capillary lumina commence at 3 months age.
These deposits grew up in situ spontaneously, and
caused mesangiolysis and glomerular capillary
dilation(ballooning). Over 90% of mice were
affected by the age of 4 months over.Histochemical
analysis of the deposits revealed several species
of lipids i.e.,triglycerides, choiesterol,phospho—
lipids and lipoprotein. The serum cholesterol and
triglyceride levels were within normal limits.
In summary, we report NON strain of mice with
glomerular lesions resembling human lipoprotein
glomerulopathy. The exact mechanism of the
deposition of these lipids and proteins in this
murine model remains to be investigated, but could
be an useful model to study lipid deposition.
CYTOKINE PRODUCTION BY MONONUCLEAR CELLS DERIVED
FROM PATIENTS WITH CHRONIC RENAL FAILURE AND
PATIENTS ON MEMO AND PERITONEAL DIALYSIS. Talia
Weinstein,* Pnina Fishman,* Meir Djaldetti,* and
Joseph Levi. Depts. Nephrology, Medicine °B" &
Research Inst., Hasharon Hosp., Petah-Tikva;
Tel-Aviv Univ. Ned. Sch., Israel.
The interleukins (IL) play a central role in
the regulation of the immune system. In the pres-
ent study we have compared the ability of periphe-
ral blood mononuclear cells (PBMC) from three gr-
oups of uremic patients to release IL-i, IL-2 and
IL—3—like activity (IL—3—LA). Results are in cpm.
First group of 15 patients on ND IL-i activity was
measured pre-HD and 4 hours poat-HD. IL-i pro-ND
28171÷2759 and was higher than control 22724±1957
(pO.O5). IL—l post—HO was only 25292±2273. IL—2
pre—HD was 83639±5032 higher than control 59464+
6563, p'O.OOS, and post-ND there was a slight
decrease 77224±5589. IL—3—LA in the pro—ND 12694±
8813 was higher than control 102268±10012,
pO.O5. Post-ND there was a decrease in IL-3-LA
as compared to pre-HD. The pre-HD high levels of
IL-i, IL-2 and IL-3-LA value support the role of
membrane inducing the cytokine activity. In the
2nd group of patients with CRF not yet on dialysis
monocyte associated IL—]. activity was 29343+3378
which was significantly higher than control. 11—2
and IL-3-LA were the same as the control. Since
increase IL-l activity in the CR5' group was foundit can not be excluded that other factors than
membrane blood interactions are involved in IL-i
production. In the 3 group of CAPD IL-i, IL—2
and 11-3-LA were same as control. The normal val-
ues found in the CAPD group may suggest that this
modality of dialysis leads to a better immune
status.
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PREVENTIVE AND THERAPEUTIC EFFECT OF FISH
OIL IN PASSIVE HEYMANN NEPHRITIS (PHN).
Y. Natori, J.S. Levine, D.J. Salant. Boston Univ.
Med. Ctr., Boston, MA.
The proteinuria in PHN is complement-dependent and
associated with glomerular epitheial cell membrane
alterations. Fish oil changes membrane phospholipid fatty
acid (FA) composition, which led us to examine the effect of
an isocaloric fish oil diet (FO) compared to a safflower oil
diet (SO) on the course of PHN. After 4 weeks on the diets,
omega-3 FA content of total renal cortex was markedly
increased in the FO group compared to the SO group (24%
vs. 4% of total FA). In the preventive study, rats were fed
FO and SO for 4 weeks followed by a nephritogenic dose of
sheep anti-Fx1A. In the therapeutic study, rats with
established proteinuria were randomized to FO or SO three
weeks after anti-Fx1A. Urine protein excretion was
substantially reduced by FO in both studies at all times.
Urine protein 2 wks 4 wks
(mg/24h): preventive
SO 226.5 80.8 (n=10)* 161.0 89.8 (n=10)*
FO 74.5 33.0 (n= 7) 59.3 49.6 (n= 7)
therapeuticSO 221.7 104.8 (n=21)** 250.1 144.6 (n=2l)**
FO 142.3 81.6 (n=22) 134.7 86.1 (n=22)
ANOVA * p.izO.Ol (*p<O.O5, FO vs. SO (2 and 4 wks)
Rat anti-sheep IgG serum titers were similar on both diets,
as was the glomerular binding of labelled anti-Fx1A IgO
(FO 29.2 6.0 vs. SO 31.2 11.5 Lgfkidney). No group
differences in glomerular sheep or rat IgG or rat C3 were
evident by IF in either study. Serum creatinine was similary
elevated (40%) in both groups in both studies. Urinary
TxB2 excretion in FO was 36% that of the SO group at 4
days in the preventive study. We conclude that fish oil has a
beneficial preventive and therapeutic effect in PHN, which
may be due to a decrease in lipid mediators.
CONSTITUTIVE INTERCELLULAR ADHESION MOLECULE-i
(XCAN—l) EXPRESSION IS UPREGULATED IN AUTOIMMUNE
MRL—lpr AND (NZBxNZW) Fj MICE WITH LUPUS NEPHRI-
TIS. R.P. Wuthrinh*, A.M. Jevnikar*, F. Takei*,
L.H. Glimcher*, and V.E. Kelley. Dept. of Med.,
Brigham and Womens Hosp., Boston, MA, and Terry
Fox Lab., Vancouver, BC
ICAN—i is a cell surface adhesion molecule
participating in the regulation of immune re-
sponses. Expression of ICAN—l is not restricted
to cells of the immune system and occurs also in
non—hematopoietic cells. Using a murine anti—
ICAN—l monoclonal antibody for iminunoperoxidase
staining (NlIl.7.4) and a cONA probe encoding
the murine ICAM—l molecule for Northern analysis,
we studied ICAN—l expression in murine models of
lupus nephritis. In normal C3M/FeJ mice, ICAM—l
is constitutively expressed in PT, interstitial
cells and endothelium. In autoimmune MRL—lpr and
(NZBxNZW)F1 mice, ICAN—l is substantially up—
regulated in PT, endothelium and infiltrating
cells. ICAN—l is predominantly localized on the
brush border of PT in nephritic mice, diametri-
cally opposite to the basolateral MHC class II
antigens which are also expressed in these PT. At
the gene level, ICAM—l transcripts are increased
(2—5x) in nephritic MRL—lpr and (NZBxNZW) F1 when
compared with normal C3H/FeJ mice. ICAN—l is also
expressed at basal levels in cultured PT cell
lines. ICAN—l is upregulated by IFN—y, TNF—a, IL—15 and LPS in cultured PT. At the gene level,
cultured PT have higher steady state levels of
ICAM—l mRNA after induction with IFN—7, TNF—a,
IL—li and LPS. Thus, cytokine—mediated upregula—
tion of ICAN—l in different cellular compartments
such as PT and endothelium may promote interac-tion with immune cells in lupus nephritis and
thereby contribute to the pathogenesis of au—
tojasnune renal injury.
FREXJErEY AND PR(x27rIC VAUJE HF RENAL VASQJLAR L5EIClE
(RVL) IN PATIENTS WTDI SYSIENIC IJJPLE ERynWItas (SLE).
uppo Iteliane per lo Stedio della Nefrite Lupica (GISREL),
Pathlogy q. (lntr. by G. A. Andrea).
The frequancy and i±ss prostic value of /L in StE have
cot been clearly eatablishad. The PrUlor (ktup of GIINEL
revieead, according to tkt) classificaticn, rana]. bicpoias of
271 patianta with STE and i-anal. inlvsnant, collected frc*s
19 trology Centers in Italy. Ckjt of 3)3 bicçaiea to(26s) with RVL were identified andclassified as follows:
1) Vasculitis (ned); 2) Lup.ss Vasculcpad' (n=27); 3) tIE
like lasicru (n=25); 4) Arterio and arterioloecleroeis
(n)). At tone of renal bicpsy, patienta with RVL Id a nsen
senan creatinirie siiificant]y (p.c 0.0)1) hi. than
patianta withsot RVL (2.2 0.2 n4 vs. 1.1 + 0.1 nl). The
frequency of i-anal failure (HF) and hypertm-ssicn (FtP) was
also higser in patienta with }HST ssn in thsse withitRVL
(HF: RVted2. vs FthRVla21.8, p 0.OD1; HP: lWL=68.T vs
NcntWLed2.7%; (p .O.CX)1). The probability of patient and
kidney survival calculated with the log-rank teat, was the
following:
YE p<0.COl
We ccnclude that RVL 1) are relatively umim in SLE; 2) are
an index of poor progs,sis as far as kidney survival; 3) th
cot ndif' the probability ofpatienta survival.
GBM BOUND ANTIGEN IN HUMAN MEMBRANOUS
NEPHROPATHY
Paul E C Brenchley*, Cohn D Short*, Netar P Mallick*
Intr by B Garrett. Department of Renal Medicine,
Manchester Royal Infirmary, Manchester, UK
In Heymann's nephritis, immune complexes formed in
situ become covalently bound to the GBM. We have
been able to study this phenomenon in a 67 year old
man with secondary MN who presented with a nephrotic
syndrome. He died 1 year later from massive
haemoptysis due to squamous cell carcinoma of bronchus
(CaB). His kidneys were removed at autopsy.
Isolated glomeruli from these membranous and normal
control kidneys were extracted sequentially with a) 0.1 M
citrate pH 3.0 b) 1% Triton c) 6 M urea buffers
containing enzyme inhibitors.
FPLC and SDS PAGE anslysis showed the MN citrate
eluate contained IgG and immune complexes identified by
protein A binding. Western blotting using iodinated MN
citrate eluate (rsIMNC) identified a 180 K component
(unreduced) present in the urea extract. 'IMNC also
showed significant binding (>50%) to the residual MNGBM matrix but not to normal matrix. This was
inhibited by dilutions of the MN urea extract. Urea
extracts from a heterologous CaB also showed significant
inhibition in this assay. FPLC mono 0 fractionation of
MN urea and CaB urea extracts identified a component
eluting at = 0.5 M NaCI which could bind the MN citrate
eluate. In this patient only partial solubilization of
GBM—bound IC's is achieved by acid elution and urea
extraction. A component not present in normal GBM,
but in urea extracts of CaB appears to remain firmly











THE SECONDARY IMMUNE RESPONSE TO PARENTERAL
5JTIGEN IN IgA NEPHROPATHY. M. Courteau7V. Von
Sperling,* Y. Ozono,5 P. Hobby,5 DG. Williams,* Renal
Unit, UNDS, Guy's Hospital, London U.K. Introduced
by B. Glassock.
To examine quantatively and qualitatively the
specific IgA/IgG and total IgA/IgG production in
patients with IgA nephropathy (IgAn) with a
secondary response to a known antigen, 10 biopsy—
proven IgAn patients and 9 normal controls were
immunized subcutaneously with 40 1.0. of tetanus
toxoid (TT) S to 20 years after the last
vaccination. Blood was taken before immunization
(TO) and at 7, 14, 21, 56 days. Total IgA/IgG,
IgAt—IgA2 subclasses and anti—ri' IgA/IgG were
measured by Elisa. The plasma at TO and week 2
was fractionated on an HPLC column for anti-TT IgA
antibody measurement.
Peak specific IgA antibody response occurred at
2 weeks in both groups; anti—ET IgA was
significantly higher in the patients (p<.OS, Mann—
Whitney). TT IgG antibody levels were maximum
value at 3 weeks with no significant difference
between the 2 groups. Total IgA/IgO and IgA sub-
class were not significantly different at any time.
At peak specific IgA response the molecular weight
distribution of anti—IT IgA was not significantly
different in the 2 groups.
This study demonstrates increase of IgA
specific immune response to antigen not presented
via the mucosa in IgAn. However, patients did not
differ from controls in production of total IgA/
IgO, IgA sub-class or polymeric/momomeric ratio of
specific IgA.
URINARY MAC AND C3dg LEVELS IN HUMAN
MEMBRANOUS NEPHROPATHY (HMN). EVIDENCE
FOR SITE OF ACTIVATION AND CLINICAL
CORRELATION
Beatrice M Couoes5, CD Shorts, D 0 'Donoghue*, FW
Ballardie*, NP Mallick5, PEC Brenchley5.Intr,B Oarrett,
Manchester Royal Infirmary, UK
We have previously demonstrated that urinary C3dg in
HNM is a marker of active disease (PROC EDTA—ERA
22: p790—795, 1985). Animal models of MN indicate that
complement activation occurs in the subepithelial space
releasing MAC into the urine. We have measured MAC
and C3dg levels by ELISA in paired plasma and urine
samples from 44 patients with MN, 26 healthy controls
and 41 IgA nephropathy (IgAN) patients representing
another complement mediated nephropathy.
Plasma units/mI Urine units/mgcr
C3dg MAC C3dg MAC
MN (x) 14,4 3.9 44.3 23.6
IgAN (x)m 64.0 4.6 8.3 NEG
Controls (x) 8.9 NEG NEG NEG
Plasma C3dg and MAC levels are elevated in both
MN and IgAN. C3dg and MAC occur in high levels in
the urine of MN patients suggesting complement activation
on the urinary aide of the GBM. In contrast MAC is
undetected in the urine of IgAN patients. MN patients
with active disease (proteinuria >5 g/24 hours) had
significantly raised urine MAC levels (x=38.3) when
compared with MN patients with quiescent disease (x=1 .5)
(p=0.01J. Longitudinal studies in MN patients indicate
that urinary MAC levels correlate with changes in serum
creatinine, proteinuria and steroid therapy. This suggests
that sequential measurement of urinary complement
activation products may identify patients in whom
immunoactive therapy may be beneficial.
INCREASED 11-2 RECEPTOR EXPRESSION IN THE EARLY
STAGE OF CHRONIC RENAL FAILURE. Hubert Dumann.
Stefan Meuer*, Karl Hermann Meyer zum BUschenteide, Hans
KOhier (lntr. by E.J. Feinstein). 1st Dept. of mt. MedicIne Mainz
and *Dept. of Appi. immunology, DKFZ Heidelberg, FRG.
About 40% of dIalysis patients show nonresponsiveness
after hepatitis B vaccination which correlates to impaired 11-2
production by T-ceIIs and subsequent upreguiatlon of the 11-2
receptor system. Even In the early stage of chronic renal failure
responsiveness to hepatItis B Immunization Is reduced to a
similar degree. In the present study we examined IL-2 receptor
expression of T-celis in patIents with various degrees of renal
failure: 64 healthy persons, 43 patients with chronic renal
failure (s-crea 1.5 - 16.2 mg/dl) and 43 dIalysIs patients who
were nonresponders to prior hepatitis B vaccination. T-cell
proliferation was determined by 3H.Thymidin Incorporation
after antigen receptor stimulation with anti CD3 in presence of
11.2. 30 patients with chronic renal failure were immunized with
20 g hepatitis B vaccine and boostered after 1 and 6 months.
Only 48.3% of nondlalyzed patients with chronic renal
failure showed seroconversion after hepatitis B vaccination.
Even in the early stage of renal failure (s.crea 'c 3.5 mg/dI)
only 42.6% responded to vaccination, compared to 50% in
patients with s-crea > 3.5 mg/di. Nonrespondera to hepatitis B
vaccination showed Increased responsiveness to exogenous
IL-2, as seen prevIously In dialysis patients. This Increase also
occurred In patients with s-crea < 3.5 mg/di. in hemodlalyzed
nonresponders to vaccination 11-2 responsiveness was higher
than In controls but lower compared to nonresponders who
were not dialyzed. This Increased 11-2 receptor expression can
be interpreted as an upregulation of 11-2 receptor expression
caused by an Impaired 11-2 productIon by T-celia.
We conclude that cellular immunodeficlency is present al-
ready In the early stage of chronic renal failure with a close
relationship between 11-2 responsIveness of T-ceiis and
responder state to hepatitis B immunization.
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ASSOCIATION OF HLA-B40112ANDCROSS-REACTIVE
GROUP WITH POST-BONE MARROW TRANSPLANT
HEMOLYTIC UREMIC SYNDROME. El' Cohen, KJ
Sheth, JB Hunter,5 YF Casper, * RC Ash.5 Departments of
Medicine and Pediatrics, Medical College of Wisconsin and
the Blood Center of SE Wisconsin, Milwaukee, WI.
We have reported a 5-fold increased relative risk (ER) of
developing hemolytic uremic syndrome (HUS) with the
presence of HLA-B40/12 and cross-reactive B antigens-B-
60, 61,41,47,48,13,44,45,18 & B7 (Kid mt 35:231, 1989).
Except B7, all other antigens share a common amino acid
sequence at positions 67-74 in ix domain suggesting the
possibility of an immunoreactive predisposition to HUS. A
thrombotic microangiopathic HUS-like syndrome consisting
of anemia, thrombocytopenia, renal failure, hypertension and
mesangiolysis with extreme glomerular subendothelial
widening with an amorphous material, develops 6-12 months
after bone marrow transplantation (BMT). Of 169
consecutive BMT patients transplanted between 1985-1988,
11 developed this syndrome. There were 5 children aged 2-
14 yrs, 6 adults aged 20-39;9F, 2M [Group (Or) A]. We
reviewed the incidence of above HLA-B antigens and
compared to BMT pts without HUS syndrome [OrB] and to a
random population [GrC].
HLAB4O/l2Group R
A. BMT/HUS n=11 10 (91%)
4.1
B. BMT n=158 112 (70%)
5.2
C. Random n=5000 - (66%)
Although statistically not yet significant, these data suggest
increased RR of developing HUS post-BMT with lILA
B40/12 and cross-reactive group further supporting the
previously reported association.
IMPAIRED MITOGENIC RESPONSE DESPITE NORNAL IL-2
RELEASE MiD IL-2 RECEPTOR DENSITY IN NEPHROTIC
PATIENTS. Brigitte M. Frey,*Christoph Walker,*
Alain L. de Weck,*Felix 3. Frey' (intr. by William
Amend). Div. of Neph. and Dept. of Clin. Immuno-
logy,ljniv. of Berne, Berne, Switzerland.
Previous investigations revealed a decreased
uptake of 3H—thymidine into allogeneically or
lectin stimulated lymphocytes from patients with
the nephrotic syndrome. At which level of the
cellular cascade of T cell activation the lympho-
cytes from nephrotic patients are blocked is un-
known. The present investigation revealed that
lymphocytes from nephrotlc patients (n=7) stimu-
lated with Con A and P1{A had a delayed progres-
sion in cell cycle when compared with lymphocytes
from normal volunteers (n=7). The IL—2 release
from stimulated lymphocytes was similar in
patients and volunteers, suggesting that their
accessory cells and their soluble product were
similar also. Nephrotic patients had not a dimin-
ished number of Tac positive cells. The addition
of exogenous IL—2 caused an up—regulation of Tac
expression with an increased progression in cell
cycle and 3H—thymidine uptake, indicating that
the Tac antigen measurements reflected functional
IL—2 receptors. For a comparable percentage of
lymphocytes expressing IL—2 receptors, lympho-
cytes from nephrotic patients stimulated with
Con A or PHA with and without exogenous IL—2
incorporated less 3H—thymidine than those from
normal volunteers. Thus an impaired release of
IL—2 or a decreased percentage of Tac positive
cells do not explain the impaired lymphocyte
blastogenesis and a (post) IL—2 receptor mecha-
nism is likely to account for the blunted mito—
genic response in nephrotic patients.
EVItICE 'IH' AN ADJUF lIR1ASIC WII1' 'flJR
1Y XICE NEi1IWIN (NC), A JOR URINE
INHIBI'IOR OF CRYSTAL IH. L Gcsh*+i-,Michael
Netzer*, Y Nakagawa*, E Midaels*+, J Fowler*+,
ard F L Qe. Univ of thicago Nerology Program
and Univ of Illinois Depts of Urology+ and
Surgical Pathology-H-, thicago Ill.A 22 year black man ocaplained of right
flank pain and weight loss; a right renal area
mass, vens caval thrcarbs, aid nodular plimDnaly
infiltrates led to diagnosis of prthable renal
thoor. Because needle biopsy showed thryonic
tunor tissue, he received chenotherapy with
adriamycin, vincristin, aid actincimycin D before
a surgery at which the right kidney was rved
along with the tunor whose histology was typical
of a triçasic Wi]ss'. When we stained tunor
sections using a selective rabbit anti NC
antibody, we found NC localized to nests of
blastema aid their surrounding sacrcçages, and
to tubular cells aid their lulasne, but not in
the intervening connective tissue or sarsa
cells. No cells localized nonoclonal antibodies
against Talist Horsfall protein (ThP) under
conditions that stain thick ascending limbs of
Henle's loop in this laboratory. Urine ThP by 2
antibody ELIS was low (6 vs 25-30 ng daily,patient vs controls), aid NC high by single
antibody BESA (280 vs 20-25 ag daily patientbefore chemotherapy vs controls). After
chsectherapy urine NC fell to 101 nq daily, 'fliP
remained low (6 og daily). Frau urine we
pmrified NC using conventional ion exchangethrauatogray, to confirm a high excretion
rate. We concltde that WiLas' tunors can
produce NC aid that urine NC nay be useful as a
tunor marker in following the course of therapy.
CHARGE DISTRIBUTION OF IMMUNE COMPLEXES IN
PATIENTS WITH IgA NEPHROPATHY (IgAN) AND NSF.
Hansen*, FE Waldo,Univ of Ala at Birmingham,
Birmingham, AL.
Although clinically distinct, the renal
immunopathology of IgAN and NSP are identical. Thefactors causing systemic vasculitis in HSP are
unknown. Animal models indicate that IC charge
influences tissue deposition and clearance. We
hypothesized that differences in IC charge could,
in part, explain the systemic vascular deposition
of IC in HSP. Serums from pts with IgAN and HSP
were enriched for IC by a 4% PEG 6000
precipitation. The PEG ppts were isoelectric
focused in 0.8% agarose between pH 9 and 3,
transferred to NC filters and probed with anti-
IgG,IgAl or C3. Model IgG-tetanus toxoid IC did
not dissociate during focusing. Only faint bands
of native C3 (p1 4.5) were detected in the PEG
ppts. PEG ppts from pta with IgAN had diffuse
staining for C3 and IgG between p1 7-9 and faint
staining for IgA and C3 between p1 4-6. In
contrast PEG ppts from pts with HSP had strong
staining for IgG and C3 in both the p1 7-9 and 4-
7 ranges; staining for IgA was strong in the p1
4-7 region and weak in the p1 7-9 range. For
comparison serum Ig ( 50% ammonium sulfate ppts)
from pta with I8AN or HSP were also focused.
Staining of these gels for IgG was all between p1
7-9 and for IgA between p1 4-7. No staining for
IgG was seen in the p1 4-7 range. These data
suggest that IC from pts with HSP are more
negatively charged than those in IgAN. The IgG in
IC at p1 4-7 may be admixed with IgA causing an
anodal shift in IgG charge. The IC C3 is probably
fixed to this IgG. Tissue deposition of such IC
could produce tissue inflamation and injury.
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FLOW CYTONETRY IN HIV POSITIVE AND HIV NEGATIVE
DIALYSIS PATIENTS. N. Goldblat, H. Cr011 and S.
Ribot. Division of Nephrology, Newark Beth
Ireel Ned. Ctr., and Univ. Ned. and Dent. New
Jersey
Chronic renal failure and AIDS are
associated with significant alterations in the
immune system. The present study sought to
evaluate qualitative and quaotitive changes in
lymphocyte subsets in HIV positive (pos) and
HIV negative (neg) hemodialysis patients (pts)
as determined by flow cytometry techniques.
WBC and lymphocyte subsets were studied in 11.
hemodlalysis (ND) pta testing poe for HIV by
Elisa and Western Blot (group I) and IS HIV neg
age matched ND pts (group 2). There was a
significant (P < .01) decrease In the number
and percentage of suppressor (T8) cells and
decrease in the TA/TB ratio on comparing group
It with group $2 pts. All but 2 of IS group RI
pts showed rh/Ta ratio of < 0.7. This pt
recently required multiple blood transfusions
because of 0.1. bleeding. There were A deaths
in group I. The numbers and percentages of TA
and TB cells nor the TA/Ta ratio had pre-
dictive value for mortality in grop I. In
conclusion NIV poe ND pts show a decrease in
11,/Ta ratios of < 0.7 strongly suggests
seropositivity. The degree of changes in group
I did not predict mortality.
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SEQUENTIAL ANTI-NEUTROPHIL CYTOPLASM
ANTIBODY TITRES IN THE MANAGEMENT OF
SYSTEMIC VASCULITIS. Alex Heaton*, David
Jayne*, Alan Brownlee*, David B. Evans*, and C.
Martin Lockwood. (intr. by John R. Hoyer). Dept. of
Medicine, University of Cambridge, United Kingdom.
Twenty consecutive patients with anti-neutrophil
cytoplasm antibody (ANCA) positive systemic
vasculitis were studied. Ciinical diagnoses were:
Wegener's granulomatosis in 10, microscopic
polyartentis in 7, and other vasculitides in 3; mean age
was 61 years and 10 were male. The length of history
pnor to diagnosis was 1-96 months, mean 13. Patients
were followed by sequential serum ANCA titres
measured by radioimmunoassay for up to 24 months.
Seventeen became ANCA negative 7-120 days
after presentation, mean 38 days. Three had persistent
ANCA positivity despite achieving clinical remission.
In 3 cases with aggressive disease, ANCA titres were
useful in monitoring the efficacy of plasma exchange.
Nine clinical relapses in 8 cases occurred, all in
association with a highly significant rise in ANCA titre
before clinical signs of relapse were apparent. Four
nses in titre in 3 patients had no clinical sequelae and
ANCA subsequently fell without a change In therapy.
In conclusion, while not accurately reflecting
clinical disease activity, the ANCA titre is a rapid and
useful test in predicting and confirming clinical relapse
in systemic vasculitis, thus avoiding delay in
appropriate treatment.
PARTICIPATION OF TYPE VI COLLAGEN FIBERS IN
FORMATION OF DIABETIC NODULAR LESIONS• It-Iked&',
H.Kida*, A.Oshima(intr. by T.Yaniamoto). Dept. of
Med(I)., Kanazawa Univ., Dept. of Med. Kanazawa
National Hospital, Kanazawa, and Dept. of Pathol
(I)., Wakaymma Med. college, Walcayama, Japan.
To clarify morphogenesis of diabetic nodular
lesions, fresh frozen and paraffine embedded
kidney specimens obtained from 38 patients with
diabetes were comparatively examined using aerial
sections treated for light (PAM stain) and immuno—
fluorescence (inonoclonal antibodies against type
III, IV and VI collagens) inicroscopiea. Locali—
zations of type VI collagen fibers were studied by
the iiwnunoelectrors technique using protein A gold.
Both type IV and type VI collagen were detected in
the diabetic diffuse lesion, which was strongly
positive for PAM stain. The core portion of the
nodular lesion, being a aequela of mesangial
stalk, was strongly PAM—positive, but the
surrounding laminated acellular area was weakly
positive. By comparative observations of the
serial sections, type IV collagen was mainly
detected in the strongly PAM—positive area and
type VI collagen in the weakly positive area, but
type III collagen was not detected in theselesions. The dilated capillary lumina in the
microaneuryssal lesions were filled up with PAM—
weakly positive and structureless material, which
had the same imaunohistochemical properties as
those of the laminated area. By ineaunoelectron
microscopy, gold particles indicating type VI col-lagen were located on the fibers in the lesion.
In conclusion, the formation of the laminated
nodular lesion was not based on the expansion of
the mesangial area, but on the increase of type VI
collagen fibers in the diabetic microaneurysm.
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CLINICAL AND PATHOLOGIC CHARACTERISTICS OF
FIBRILIARY GLOMERULONEPHRITIS (FGN).
Iskandar,Ronald J. Falk, and J. CharlesJennette. Bowman Gray
Sch Mcd, Winston-Salem, and UNCSch Med.,Chapel Hill, NC.
FGN is a newly recognized disease, the clinical andpathologic
features of which are not clearly defined. We sought to better define
FGN by analyzing clinical and pathologic data from the largest series
ofpatients with this disease yet reported.
On the basis of the ultrastructural identification of typical FGN
microfibrils in renal biopsy specimens, 21 cases of FGN were
diagnosed. By morphometric analysis, the mean fibril diameter
determined in 18 FGN cases was 22.2 +/- 7.4 ens. This fibril size
was significantly different (p<O.Ol) from the mean amyloid fibril sizc
of 10.6 + /- 2.9 em measured concurrently in 4 cases of amyloidosis.
All cases of FGN had substantial immune deposits by
immunofluorescence microscopy. These deposits had a vety
consistent and distinctive, almost diagnostic, texture; but the
glomerular distribution varied considerably among cases, with some
having exclusively glomerular and others extensive capillary deposits.
All 21 specimens had IgO-dominant Ig deposits (oftenvirtually
exclusively IgG), with a mean intensity of 3.7+ (out of 0-4+). Only
6had> traceigMandi > tracelgA. Twohadkappawithout
lambda light chains, and the rest comparable kappa and lambda. All
had C3 deposition a mean intensity of 2.6+. By light
microscopy, lesions ranged from slight mesangial expansion to
marked diffuse proliferation to diffuse capillary wall thickening
without hypercellularity. Five of 21 specimens had crescents
involving from 10% to 80% of glomeruli. The patients had mean
age 46.8 yrs (range 21-75), and 8:13 male:female ratio. Clinical
presentations were varied (and correlated with the underlying
glomerular lesion) and included nephrotic syndrome, acute and
chronic nephritis, rapidly progressive renal failure, and severe
hypertension.
We propose that FGN is an ultrastructurally distinctive form of
immune complex-mediatedglomerulopathy that manifests clinical
and light microscopic diversity similar to that produced by immune
complex deposits with nonfibrillary ultrsstructure.
THE RELATIONSHIP BETWEEN LCH-BINDING SUGARS AND
THE EXTR.ACRLLULAR MATRIX (ECM) COMPONENTS IN
DISEASED HUMAN GLOMERULI. *Yasuhiko Ito,
*A.Fukatsu, S.Matsuo,*F.Yoshida,*N.Sakamoto, and
J.Brentjens 3rd Dept.Med. ,Nagoya Univ. ,Nagoya,
JAPAN, and Dept.Pathol. ,SUNY at Buffalo, NY
Lectin—histehemistry has been employed to
study the localization of glycoresidues in normal
and pathologic glosieruli. But the relationship
between lectin binding sites and their host mole-
cules is still largely unknown. The aim of the
present study is to seek the relationship between
the Lentil lectin (LCH) binding sites and EcM
components in human glomeruli. For inanunofluore—
scence microscopy (IF) we used forisalin fixed
paraffin embedded sections after digestion with
0.1% trypsin for 2—3 hrs. By this procedure the
precise observation of ECH was possible and
reactivity of most cell components was abolished.
Direct IF using FITC labelled LCH and indirect IF
using rabbit anti—murine derived lasinin (LAM)
and anti—human derived collagen IV (C0IV) anti-
bodies were employed. The glomerular basement
membrane (GEM) and the mesangial area reacted
well with LCH, while sclerotic area had only weak
reactivity. LCH binds to GBM in double lines
in diabetes. It binds to spikes in menibranous GM
and to reduplicated GEM in type I MPGN. These
patterns of LCH binding resembled the localiza-
tion of LAM but different from that of CoIV. By
ELISA LCH showed stronger reactivity with LAM
than with CoIV or fibronectin. These results
indicate that LCH is useful to define the glome—
rular changes in various disease conditions and
that LCH is more reactive with LAM than with




CYTOPLASM ANTIBODIES (ANCA) ARE PRESENT
IN POOLED HUMAN IMMUNOGLOBULIN AND
CONVALESCENT SERA. David Jayne*, Francoise
Rossi*, Michel Kazatchkine*, & C. Martin Lockwood*,
(intr. by John R. Hoyer). Dept. of Medicine, University
of Cambridge, United Kingdom and Laboratorie
d'Immunologie, Hopital Broussais, Pans, France.
ANCA are diagnostic markers of vasculitic disease,
for which a pathogenetic role has been suggested.
Pooled normal human immunoglobulin (IVIg) is
effective in the therapy of Kawasaki disease, an ANCA
positive vasculitis, and in acquired anti-factor VIII
disease where the action is dependent on
idiotype/anti-idiotype (id/anti-id) interactions between
id of the autoantibody and anti-id of IVIg. We report
ANCA anti-id activity in IVIg and ANCA negative
convalescent vasculitic sera.
F(ab')2 fragments from IVIg inhibited ANCA
radioimmunoassay activity in 16/21 acute sera, and
IgG from acute sera in 3/3. A similar effect of
convalescent sera on ANCA from the corresponding
acute sera was seen in 6/7 pairs. I9G from
convalescent sera inhibited the binding of affinity
purified ANCA F(ab')2 in a dose dependent manner.
One convalescent sera inhibited ANCA in 16/19 acute
sera. A direct binding anti-id assay using affinity
purified ANCA F(ab')2 showed an inverse
relationship between sequential id and anti-id titres.
This indicates that. IVIg and convalescent sera
contain anti-ids which interact with the antigen binding
site of ANCA. ANCA from different patients expressed
shared idiotypes and anti-ids are associated with
recovery from vasculitis.
EVIDENCE FOR THE PATHOGENETIC POTENTIAL OF
m.NEUTROPHIL CYTOPLASMIC AUTOANTIBODIES
(ANCA). J. Charles Jennette, R. S. Terrell, LA. Charles, and
Ronald J. FaR. Sch. of Mcd., U.N.C., Chapel Hill, NC
We have previously shown that ANCA are in the circulation of
patients with pauci.immune crescentic glomerulonephritis and
ayatemic necrotizing vasculitis, including Wegener's granulomatosis
and polyarteritis nodosa (New Eng. J. Med. 318:1651 & 319:1417,
1988); and have presented data indicating that ANCA can induce a
neutrophil oxidative burst (Kid. Intern. 35:346, 1989). We now
report additional evidence for ANCA-induced neutrophil activation,
and demonstrate that this is facilitated by cytokine.initialed
upregulation of expresion of ANCA.reactive antigens on neutrophil
cell surfaces.
Purified unprimed or cytokine.primed human neutrophils were
reacted with 1. sera or isolated IgG containing either cytoplasmic
pattern ANCA (C-ANCA) or myeloperoxidase.specific perinuclear
pattern ANCA (MPO/P.ANCA), 2. heterologous anti-MPO
antibodies, or 3. control sera or IgG from ANCA-negative
individuals with noor an irrelevant inflammatory disease. C-ANCA,
MPO/P.ANCA and anti.MPO induced a respiratory burst as
measured both by the catalase-inhibitable release of hypochiorous
acid determined by a chemiluminescence assay, and by the release of
superoxide determined by an SOD-inhibitable ferricytochrome C
reduction assay, and also induced primary granule degranulation as
measured by release of both B.glucuronidase and N-acetyl.B-
giucosaminidase. Both generation of reactive oxygen species and
degranulation induced by ANCA and anti.MPO were enhanced by
priming neutrophils with tumor necrosis factor (TNF). A possible
basis for this TNF enhancement was determined by using
fluorescence activated cytometry to demonstrate that TNF exposure,
as well as FMLP, caused increased expression of an ANCA-reactive
antigen (ie.MPO) on the surface of neutrophils. Based on these in
vitro data, we postulate that ANCA-induced, cytokine.facilitated
neutrophil activation is involved in the pathogenesis of ANCA-
associated glomerulonephritis and systemic vasculitis in vivo.
CHARACTERISATION OF AUTOANTIGENS IN
SYSTEMIC VASCULITIS. Sally J. Jones*, and C.
Martin Lockwood*. (intr. by John R. Hoyer). University
of Cambridge, Dept. of Medicine, Addenbrooke's
Hospital, Cambridge, United Kingdom.
Anti-neutrophil cytoplasmic antibodies (ANCA)
are of diagnostic importance in systemic vasculitides
such as Wegeners granulomatosis and microscopic
polyarteritis. The autoantigens recognised by ANCA
have yet to be fully characterised.
This study aimed to charactense the autoantigens
using biosynthetic labelling and immunoprecipitation
techniques. The cell lines, HL-60 and U937 shown
by immunofluorescence (IF) to express the
autoantigens, were biosynthetically labelled with
35S-methionine and immunoprecipitated with ANCA
positive sera exhibiting either a cytoplasmic (c-ANCA)
or pennuclear (p-ANCA) IF pattern. To support the
results of these studies, Western blotting analysis of
the acid extracted neutrophil antigen, run under
nonreducing conditions were also performed.
The study showed that patients in one group,
c-ANCA, have antibodies recognising proteins with
molecular weights of 40 and 29kD (found in both cell
lines), whereas those in the second group, p-ANCA,
have antibodies predominantly recognising an 89kD
protein found in HL-60 and not U937 cells. Thus, the
two sub9roups of ANCA positive patients defined by
IF patterns also exhibited corresponding differences
in the autoantigens recognised.
ISOLATION AND CHARACTERIZATION OF THE
ALPORT FA1i4ILIAL NEPHRITIS ANTIGEN. Mary M.
Kleonel5. Wei Wei Fan5, Clifford E. Kashtan and Alfred F.
Michael. Univ. of Minnesota Medical School, Dept. of
Pediatrics & Laboratory Medicine and Pathology,
Minneapolis, Minnesota.
A component of glomerular basement membranes
(GBM) that is absent from Alport GBM has been isolated and
characterized as a 26 kD non-collagenous (NC 1) peptide which
is identified by a monoclonal antibody (Mab A7) and an
Alport autoantibody. Both antibodies discriminate X-linkage
of the Alport defect using indirect immunofluorescence of
homozygous and heterozygous Alport GBM and epidermal
BM. The peptide is distinct immunochemically from the 26 kD
peptide derived from the alpha 1 chain of type N collagen and
forms disulfide bonded dimeric structures with a very
cationic 28 kD NC1 peptide M28') previously shown to be
the principal target antigen in Goodpasture syndrome.
Immunoprecipitation of NC1 hexamers derived from
non.denaturing gel filtration of collagenase.digested human
GBM suests that at least two distinct networks of collagen
exist in the GBM. The classical network is composed of type
N collagen chains (alpha 1 and alpha 2) whereas the novel
network consists of molecules from which the two 28 kD
peptides (M28 and M28) and the 26 kD Alport antigen are
derived. The latter network of BM collagen is absent from the
GBM of affected Alport males whereas the former is present.
The precise relationship between these 2 networks is currently
unknown. Precipitation and affinity chromatography of GBM
NC1 with monoclonal antibodies followed by reverse phase
HPLC has resulted in the purification of the Alport antigen-a
26 kD peptide reactive with Alport specific monoclonal
antibodies. We hypothesize that the genetic abnormality in
Alport nephritis involves the novel collagen network, with
defects in the Alport antigen resulting in failure of
incorporation into the GBM of the parent chains of the 28 kD
peptides.
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EFFECT OF ANTI-NEUTROPHIL CYTOPLASM
AUTOANTIBODIES (ANCA) ON SIGNAL
TRANSDUCTION IN HUMAN NEUTROPHILS AND
HL-60 CELLS. Kar Neng Lai* and C. Martin
Lockwood*, (intr. by John R. Hoyer). Dept. of Medicine,
University of Cambridge, United Kingdom.
Patients with Wegener's granulomatosis (WG) and
microscopic polyarteritis (MP) are charactensed by the
presence of circulating ANCA. The effect of ANCA on
neutrophil activation by a chemotactic peptide(FMLP)
was studied by pretreatment of neutrophils or the
promyelocytic leukemic cell line HL-60 with lgG pre-
pared from 9 ANCA-positive patients with WG or MP.
We measured the calcium flux and the generation of
inositol tnphosphate (1P3), which is a product of hydro-
lysis of membrane phospholipid and acts as a second
Intracellular messenger. ANCA IgG pretreatment of
both cell types reduced the production of inositol phos-
phate compared with experiments performed when
cells were pretreated with lgG prepared from ANCA-
negative subjects. Reduced generation of inositol
phosphate(IP1 )(p.cO.05) and inositol tetrakisphosphate(1P4) (p.cO.05) was observed in neutrophils and
decreased production of Inositol biphosphate (1P2)(p<O.05) and 1P3 (p<O.O1) was demonstrated in HL-60
cells. ANCA lgG pretreatment of both cell types
inhibited FMLP stimulated 1P3 generation in a dose
dependent manner. Calcium flux in response to FMLP
was enhanced (p<O.05) but calcium flux Induced by
calcium ionophore was suppressed (p<O.OO1) by
pretreatment of neutrophils with ANCA IgG. The
suppression of calcium flux induced by calcium
ionophore was dose-dependent and correlated with
the serum level of ANCA at clinical presentation
(p<O.OO1). These results provide evidence that ANCA
affects the in vitro signal transduction (lP3 generation
and calcium flux) in human neutrophils.
IN VITRO CELLULAR IMMUNE RESPONSES IN UREMIC
RESPONDERS AND NONRESPONDERS TO HEPATITIS B
VACCINE. H. Bahi Lee, Choon S. Park*, Mm S.
Parks, and Seun9 D. Hwang*. Hyonam Kidney
Laboratory, Soon Chun Hyang Univ. Hosp. Seoul,
korea
Uremia is associated with impaired immune
responses and yet the in vitro lymphocyte respon-
ses to mitogens in dialysis patients have been
variably reported to be decreased, normal or
increased. We studied proliferative responses of
peripheral blood mononuclear cells (PBMC) to PHA
and mitogenic combination of anti—CD2 monoclonal
antibodies, 9—1 and 9.6 (anti—CD2), mitogen—
induced IL—2 production and IL—2 receptor (IL—2R)
expression in 13 normal controls (NC) and 16
dialysis patients. All individuals had received 3
injections of lml (2Oug) hepatitis B vaccine : All
13 NC's and 1? dialysis patients (UR) were
responders and 4 patients (UNR) were nonresponders
to vaccine.
Proliferative responses to PHA were not differ-
ent between NC and UR but was significantly impai-
red in UNR when compared to NC (P<O.O5) and UR (P<
0.005). Responses to anti—CD2 showed similar
trend. Spontaneous blast transformations were
higher in uremic individuals although
statistically insignificant. PHA—induced IL—2
production and IL—2R expression were not different
among NC, UR and UNR.
In conclusion, uremic responders had normal in
vitro cellular immune responses while uremic
nonresponders had significantly impaired prolifer-
ative responses to mitogens despite normal 1L—2
production and IL—2R expression. The mechanisms
of impaired cellular immune responses in uremic
nonresponders remain to be defined.
MORPHOLOGICAL EVOLUTION OF MEMBRANOUS LUPUS OLD-
MERULONEPHRITIS ON COMBINED TREATMENT OF CYCLOS-
PORINE AND STEROIDS. Robert Lemoine, Nerve
Favre*, Peter Miescher, Michael-J. Mihetsch:
(intr. by J.J. Sourgoignie). Depta of Pathology
and Medicine, Geneva, Inst. of Pathology, Basis,
Switzerland.
Membranous lupus nephritia (MLN) is cha-
racterized by the persistence of subepithelial
deposits in spite of aggressive treatment with
steroids end antimetabolites. In this observa-
tion, we evaluate the morphological changes Of
the basement membrane of glomerular capillaries
in 4 patients with MLN, treated by a combination
of steroids and Cyclosporine A (CyA) who were
previously given steroids and antimetabolites
during a mean period of 4.5 years (3.5-6.2
years). On this drug regimen nephrotic syndrome
(NS) developed in each patient. CyA (5 mg/Kg!
day) was then substituted to the antimetaboli-
tes. NS disappeared within 6 months in all pa-
tients and did not rour (with a follow-up of 3
to 4 years).
A kidney biopsy was performed 16 months
after CyA and steroid treatment immunofluores-
cent deposits were visible in 3 patients, at ul-
trastructural level they were fully incorporated
in the basement membrane with signs of resolu-
tion, and no fresh subepithelial deposits were
noted. In the fourth patient all deposits had
disappeared. No signs of CyA toxicity were pre-
sent. This mode of healing is not observed with
classical treatments and points out the interest
of CyA in this type of nephropathy.
ANTINEIJIROPHiL CYtOPLASM ANTIBODIES (ANCA) WITh
ANTILACTOFERRIN ACTIVT1Y IN VASCULmS. P. Lesavre.
N. Chen, P. Nusbaum. L Mecarelli. L-H. Noel. IntrbyG. Hill.
Department of Nephrology. INSERM 1525, Necker Hospital,
Paris. France
The presence of antilactoferrin antibodies In antineutro-
phil cytoplasm antibodies (ANCA) was recently reported in
one case (Lancet. 15 March 1989). We developed an EUSA
technique using human milk lactolerrin (98% pure. Sigma)
for coating microUter plates by incubation of the protein at
2.5 mg/mI. Serawere diluted to between 1/100 and 1/400
and the fixed autoantibodies were revealed by a human
gamma anti-heavy chain F(sb)'2 fragment coupled to
alkaline phosphatase. 5/51 sera positive forANCA by Immu-
nofluorescence (IF) contained anulactoferrin antibodies
where fixation was dose-dependent and was over 75%
tnIii)ited by excess antigen (75 mg /ml lactoferrin). Detaila
of these 5 cases are given in the table: presence of other ANCA
lantlproteinase-3 (PR-3). anti-elastase (Ela). antiniyelo-
peroxydase (MPOH: disease: Wegener's granulomatosia (WO)
suspectedon clinical grounds (2 cases). microscopic perlar.
teritis nodosa (mPAN) (1 camel and rapidly progressive
giomerulonephriUs (2 cases), a; well as type of ANCA (17),
cytoplasmlc Ic) or perinuclear (pu).Antibodies directed against
Diagnosis ANCA type Lactoferrin PR-3 Elm MPO
MicroPAN c ++ + + -
WG(ciln.) c + + + -
WC (cm.) C ++ ++ ++
RPGN pn + ++ - -
RPGN pn + - -
Antilactoferrin antibodies are therefore present in
approximately 10% of sera containing ANCA. These
antibodies are no associated to a specific form of vasculitla
but are most often observed in the presence of anti-elastase
and/or antiproteinase 3 antibodIes. In I case of RPON
antilactoferrin antibodies were the only ANCA detectable.
Simultaneous presence of anti-MPO and antilactoferrin
antibodieswasnotobserved.
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THE SPECIFICITY OF ANTI-NEUTROPHIL
CYTOPLASM AUTOANTIBODIES (ANCA) IN
SYSTEMIC VASCULITIDES. C. Martin Lockwood.*
Kar Neng Lai, Alan Brownlee,* and David Jayne*.
(intr. by John R. Hoyer). Dept of Medicine,
University of Cambridge, United Kingdom.
Patients with Wegener's granulomatosis (WG) and
microscopic polyartentis (MP) are characterised by the
presence of circulating ANCA which can be detected
by either immunofluorescence (IF) or solid phase
radioimmunoassay (AlA). However, no laboratory test(except biopsy) is available to differentiate the disease
spectrum of vasculitis. We examined the specificity of
ANCA by investigating the binding of sera from various
vasculitides to fractions of neutrophil antigen extract
(NAE) separated by size. NAE was fractionated by gel
filtration for high performance liquid chromatography.
Sequential fractions were collected for RIA. 9 WG and
7 MP patients were, studied. 6 patients with
Takayasu's arteritis (TA) and 1 patient with dermal
lymphocytic vasculitis acted as controls. Patients with
WO showed 2 peaks of activity over fractions of 12 and
2 kD. Patients with MP had 2 peaks of activity over
fractions of 100 and 25 kD. Despite the absence of
typical IF and RIA for ANCA, the patient with
lymphocytic vasculitis showed a single peak of activity
over 22 kD and patients with TA had a peak of activity
over 200 kD. Our results suggest the binding pattern
of sera to fractions of NAE is helpful in differentiating
the spectrum of vasculitis. Cryptic antigen recognition
in some vasculitides may only be revealed by studying
the antibody binding to size separated fractions of
NAE. We conclude that the association of ANCA and
vasculitis is not limited to diseases of small or medium
size vessels, but also includes large vessel diseases
such as TA.
MOLECULAR AND FUNCTIONAL IDENTIFICATION AND
PURIFICATION OF COMPLEMENT FACTOR D FROM URINE OF
PATIENTS WITH CHRONIC RENAL FAILURE.
Kenji Maeda*, and Toshio Miyata* (intr. by
Fusniaki Marumo). Department of Internal Medicine,
Branch Hospital, Nagoya University School of
Medicine, Nagoya, Japan.
Urine proteins of normal subject and patients
with chronic renal failure (CRF) were analyzed by
two-dimensional polyacrylamide gel electrophore—
sis (2D—PAGE). As a result, a clear spot wasdetected specifically in from patients with
CBS'. The isoelectrical point of this spot was
pH7.l—7.2 and the flow rate (Rf) was 0.50—0.55 as
that of albumin was 1.0. The N-terminal amino
acid analysis revealed that this protein was
completely identical with complement factor D.
Complement factor D, a serine protease which
participates in the formation of C3 convertase of
the alternative pathway, is one of the least
abundant (l—2pg/ml) complement components in
human serum, and the urine concentration of
factor D in normal subject was reported below
2ng/ml. We purified 22mg of this protein from
5,000ml of urine from a patient on hemodialysis
by three steps of chromatography using DEAE-
Sephadex A—50 and Sephacryl S—200. The molecular
weight of this protein was 23kd and amino acid
composition was basically identical to that of
complement factor D. The factor D purified
displayed the same hemolytic activity as that in
the serum. The concentration of factor 0,
estimated by hemolytic assay, was 1.9ig/ml in
normal serum, almost none in normal urine,
l5pg/ml in the serum of a patient on hemodialysis
and SOUg/ml in the urine of the same patient.
EVIE*F(CE FOR Th?CNC&1ISIOC1FMtCAL s'r.AINDG OF
RUMiN RFFAL CElL DCFiA () BY MN1 A
SELFTEVE Mll'IFODY AGAIN9F NEt!1I)CAICIN (NC), A
MAJOR URINE YSTAL GIm INm:BrxOR.
Micthaels*+, Micthael Netzer*, Y Nakagawa*, L
Gosh*++, sod F L Qe. Univ of C2iicago Neç*rology
Program sod Univ of Illinois Dept of Urology+
sod Surgical Pathology++, thicago Ill.Human V are thought to arise mainly frcu
proximal tubule cells. Cultured proximal tubule
cells produce NC sod antibodies against NC
localize to proximal tubule ani Thick asceoding
limb of Henle's Loop (TAIL). We have questioned
whether - cells also produce NC. NC production
would strengthen the idea of a proximal or TNfl
origin; variations of NC production among
could be a clue to clinically important
differences in tumor behavior; NC cld becane
useful as a tumor marker, in calls or urine.
Nine human I aod 1 liver setastasis were
fixed in formalin, sectioned, aod stained using
a new rabbit antibody against NC that does not
cross react with major urine proteins, sod a
conventional biotinylated goat antirabbit IgG
secood antibody sod avidin linked peroxidase.All the clear cells of all 9 tumors sod the
netastasis stained uniformly, in the cytoplama
rings sod sparing the clear centers. Vessels aod
connective tissue failed to stain. No tumor
localized anti TIIP monoclonal antibody, using
tethniques that stain THL of human aod mouse
kidney in this laboratory.
These results support a proximal origin for
human 1 sod a possible role for urine NC as a
tumor marker for detection, aed tissue stainingfor NC to detect sod verify . netastases,
whidi can be difficult to identify.
NEOPTERIN QUANTITATION INDICATES PARTICIPATION OF
CELL MEDIATED IMMUNITY (CMI) IN HUMAN GLOMERULO—
NEPHRITIS (GN). James Neale, James Hill, Russell
Cooke, Rod Dunbar. Department of Medicine,
Wellington School of Medicine, Wellington, and
Department of Radiochemistry, Wellington
Hospital, Wellington, New Zealand.
Neopterin is a pyrazino pyrimidine metabo—
lite derived from guanosine triphosphate and a
specific marker of the activation of macrophages
by sensitised T cells via '-interferon. It Is a
sensitive indicator of the participation of CMI
in biological processes. All components of a
delayed type hypersensitivity response (1 cells,
macrophages, procoagulant human tissue factor,
fibrin) have been previously demonstrated by us
within the glomeruli of patients with aggressive
GM (Lancet ii: 421, 1988), supporting a role for
CMI. We have sought functional evidence of CMI
in GM by quantitating neopterin in urine (HPLC)
and plasma (RIA). Biopsy—proven GM patients (24)
with no overt evidence of malignancy or infec-
tion, all with impaired renal function and severe
glomerular lesions showed a median neopterin/
creatinine ratio in urine of 420. Non—nephritic
patients (30) matched for degree of renal func-
tional impairment had a median ratio of 90
(p<O.OO1, Mann Whitney U test). The median
plasma neopterin/creatinine ratio in nephritics
was 164 and in non-.nephritic controls 70
(p<O.OO1). When all nephrltic patients were
considered (126), elevated plasma and urine
neopterin/creatinine ratios correlated closely
with the presence of glomerular T cells and
macrophages. Neopterin measurements further
implicate CMI In the immunopathogenesis of
aggressive GM in man.
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WEGENER'S GRANULOMATOSIS (WG) AUTO-
ANTIBODIES RECOGNIZE A NOVEL NEUTROPHIL
SERINE PROTEINASE. John L. Niles*. Robert T.
McCluskey, Mir F. Ahmad*, and M. Amin Arnaout.
Renal and Pathology Units, Massachusetts General
Hospital and Harvard Medical School, Boston, Ma.
Serum from patients with WG contain auto-
antibodies which produce a cytoplasmic staining
pattern on ethanol-fixed neutrophils by indirect
immunofluorescence. The role of these auto-
antibodies or the autoantigen they recognize in the
pathogenesis of WG is unknown. We have studied
sera from ten patients with a diagnosis of WG, all of
which have neutrophil anti-cytoplasmic antibodies.
By Western blot analysis, all ten sera reacted with a 29
kD neutrophil antigen (p29). We generated a mono-
clonal antibody against p29 and used it to affinity
purify this antigen. The purified antigen reacted
with all ten sera by RIA. N-terminal sequencing of
p29 revealed a previously unreported amino acid
sequence which has, respectively, 65% and 60%
homology to cathepsin G and leukocyte elastase, two
members of the serine proteinase family. Purified
p29 bound radiolabelled disopropylfluorophosphate.
We conclude that WG autoantibodies giving a
cytoplasmic-staining pattern recognize a novel
neutrophil serine proteinase. Identification and
purification of this antigen should now provide
specific and rapid methods for early diagnosis and
management of WG and lays the ground-work for
further studies of the pathogenesis of this debilitating
disorder.
CHARACTERIZATION OF ANTINEUTROPHIL CYFOPLASM
ANTIBODIES (ANCA) IN DIFFERENT FORMS OFVASCULITIS AND IN RAPIDLY PROGRESSIVE
GLOMERULONEPHR1TIS. L.H. Noel. N. Chen, P. Nusbaum. P.
Lesavre. J.P. GrOnfeld. Intr by 0. Hill. Department of
Nephrology. INSERM U25, Necker Hospital, Paris. France
Using neutrophil smears and lmmunoperoxydase
technique, we detected antineutrophil cytoplasm antibodies(ANCA) in 51 of 400 sera tested, Sera were from 4 groups of
patients: Group I, Wegener's granulomatosts (WG) confirmed
by histology; Group It. WO suspected on clinical grounds;
Group III, microscopic perlarteritis nodosa (rnPAN); Group
IV. rapidly progressive glomerulonephritls (RPGN). The
specificity of ANCA in the 51 sera was determined by ELISA
specific for 3 of the proteases of the neutrophil azurophilic
granules: protetnase 3 (PR-3)(Biocarb Co.). myeloperoxydase
IMPO) and elastase (Eta). The Incidence of positivity of the
aera for each antigen was:
Specificity of ANCA (% positive sera per clinical group)
Group PR-3 PR-3 E1a MPO MPO Other
+Ela +Ela
I W (Hist.) 70% . 10% . - 20%
(10)IlW(Clln) 47% 12% - 6% 17.5% 17.5%
(171III mPAN 29% 7% 7% - 50% 7%
(14)
IV RPGN 20% - - 10% 50% 20%
Antl.PR-3 antibodies were more often observed in WO and
anti-MPO more often in mPAN and RPGN. However, inverse
associations were also observed. Simultaneous presence of
anti-PR-3 and antl-MPO was never found in the same serum.
15 to 20% of the sera containing ANCA had a specificity
distinct from those observed In the study. Analysis of
antigens recognized by the autoantibodlea present in these
sera will lead to definition of new speciflcitles.
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MECHANISMS RESPONSIBLE FOR THE INCREASED
DIAGNOSTIC SENSITIVITY (5) OF SERUM C3 LEVELS
MEASURED BY NEPHELOMETRY (N) VS RADIAL
IMMUNODIFFUSION (R) IN ACTIVE SLE. D Ricker,
LA Hebert, D Sedmak, MM Hebert*, R Rohde, J Neff,
EJ Lewis, Dept of Mccl and Path, Ohio State Univ,
Columbus, OH, and the Lupus Nephritis Collaborative
Study Group (LNCSG), Chicago.
During SLE relapse, C3 measured by N (C3N) is more
likely to be abnormal than C3 measured by R (C3R) (ASN
Abstr 1988, p 221A). The present study expands those
observations and analyzes the mechanisms responsible for
the increased diagnostic S of C3N vs C3R. Seventeen
consecutive SLE patients with ON followed by one LNCSG
center (OSLJ) were evaluated. Thirteen were selected
because they were followed long term (29 to 75 mo) and
had multiple sera analyzed (total 550) for C3.and C4 by
both N and R. Relapses (N'4I, 25 renal, 16 nonrenal)
occurred in II patients. Remissions (N—l3), defined as 4 to
12 mo of no SLE activity, ignoring C3, C4 levels, while on
prednisone 20 mg god or less, and separated from the
nearest relapse by at least 4 mo, occurred in 8 patients.
During SLE remission, C3N and C3R were the same.
However, during SLE relapse, C3N was below the lower
limits of normal (LLN, 97 mg/do in 39/41 relapses (S —
95%). C3R was below LLN (55 mg/dl) in 25/4) relapses (S
— 61%, p < 0.001, compared to S of C3N). Increased
diagnostic S of C3N occurred because: a) C3N decreases
relatively more than C3R during relapse (p <0.00!), b) C3N
assay has less variation resulting in a relatively narrower
range of normal (97 to 154 vs 55 to 120), c) A fortuitous
difference in the control groups resulted in a higher LLN
for C3N assay. C4N and C4R were insensitive to SLE
remission or relapse, but comparably so. Conclusion:
Compared to C3R, C3N has increased diagnostic S in active
SLE because of methodologic reasons and because C3N
decreases relatively more than C3R in active SLE.
IMMUNE MATERIAL PROCESSING BY THE
PHAGOCYTE SYSTEM (PS) IN MIXED ESSENTIAL
CRYOGLOBULINEMIA (CUE). D. Rocestallo', G.
Mazzucco, R. Coppo, P. Malavasi, G. Cavalli, A.
Amore, G. Piccoli (intr. by SN. Emancipator) Depts of
Nephrology, Pathology and Genetics, University of Turin,
Italy.
To investigate PS function In CME, we measured the
clearance rate of erythrocytes coated with lgG (E-IgG);
impaired clearance was observed in 7 of 8 patients with
severe urinary abnormalities, but in 0 of 6 patients without
urinary symptoms. The E-IgG clearance rate was not
related to HLA or Rh phenotype, patients' age or disease
duration, but was strictly correlated with activity score in
longitudinal studies. To investigate the nature of the detect
and if an altered clearance of E-IgG implies a similar defect
in clearance of pathogenic soluble Immune complexes, we
Isolated normal and patients' peripheral blood phagocytea
(PBP) and measured a) cell-bound Immune material with
monoclonal antibody (MoAb) CE59, specific for the modified
Fc fragment of lgG bound to antigen; b) cytofluorometrlc and
radlometric cell surface expression of CR1 and FcR via
specific MoAbs; C) ultrastructural appearance of
cryoglobulins In cells; d) cryoglobulin-induced inhibition of
E-lgo phagocytosls; e) generation of chemlluminescence (CL)
in response to zymosan, phorbol myristate acetate and n-
formyl.methlonyl-leucyl-phenylalanlne (n.FMLP). Compared
to normals, patients' PBP had more cell-bound Immune
material, but no difference in CR1 or FcR expression. No
ultrastructural differences In cryoglobulin uptake were
observed between patients and controls, but patients had
lower CL production with all stimuli, particularly for
n.FMLP, a specific probe for cytoskeleton integrity. A
combination of saturation mechanisms and intracellular
abnormalities, possibly at cytoskeletal levels, could underlie
the apparent discrepancy between E-lgG clearance defect and
preserved potential of cryoglobulin Internalization.
MEMBRANOUS GLOMERULONEPHRITIS (MGN)
AND AUTOIMMUNITY TO A 58 kDa BRUSH BORDER
(BB) PROTEIN. P. Roiieo, P. Niaudet*, S. Blanche*,
P. Verroust5 and R. Habib (intr. by T. Anagnostopou.
los) INSERM U192, Dept. of Pediatrics, Hôpital Necker-
Enfants Malades, and INSERM U64 Hôpital Tenon, Paris,
France.
Whereas experimental models of MON have demonstra-
ted the potential role of autoantibodies to brush border pro-
teins in the pathogenesis of MGN, the significance of simi-
lar antigen antibody systems in human pathology remains
unknown. We have investigated a girl born in 1981 who
developped severe autoimmune disease with thrombocyto-
panic purpura, hemolytic anemia, neutropenia, low titer of
antinuclear antibodies and hypothyroidism with antithyro-
globulin and antithyroid antibodies. The child also had im-
munodeficiency disease with severe infections (persistent
BCG infection, severe varicella, sinopulmonary pseudo-
monas infection, persistent hepatitis B infection), decreased
IgA and IgG2 levels and partial C4 deficiency without cell
mediated immunity defect. In 1987, hypercalciutia and ne-
phrocalcinosis were diagnosed without any other sign of
tubular dysfunction and without proteinuria. Kidney biop-
sy showed grade I membranous nephropathy with modera-
te to diffuse interstitial fibrosis and peritubular granular
IgG and C3 deposits. Indirect immunofluorescence disclo-
sed anti brush border antibodies in the patient's serum
which by immunoblot analysis could be shown to be spe-
cific for a 58 kDa BB protein.These observations indicate
that in human pathology autoimmunhty to SB proteins may
be associated with MON.
ABNORMAL PRODUCTION OF IgAl,IgGl MID IgG2 BY PERI-
PHERAL BLOOD MONONUCLEAR CELLS(PBMC)IN RELATIVES
OF PATIENTS WITH PRIMARY IgA NEP}IROPATHY (IgAN).
F.P.Schena,V.Scivittaro,E.Ranieri ,M.DiCillo,L.Aven
taggiato,(intr.by S.N.Emancipator) ,Chair of Nephro
logy,Univ. of Ban, Polyclinic,Bari,Italy.
The occurrence of immunological abnormalities in
one or more family members of patients(pts) with
IgAN have been frequently reported.Since no studies
have been performed on Ig subclasses we investiga-
ted by sandwich ELISA(human monoclonal antioera)the
spontaneous and PWN induced production of Ig(Gl,G2,
G3,G4,Al,A2,M)by PBMC in 56 relatives of 9 IgAN fansi
lies(l2 parents,27 brothers and 26 sons).Fifteenre
latives had recurrent microhematuria.Furthermore,
we measured in serum PEG precipitates IgAl—IgG and
IgAl—IgM immune complexes(IC5)by a solid—phase jaca
un ELISA.Results showed significant high sponta-
neous production of IgAl(p<O.Ol),IgG1(p<O.008),IgG2
(p<O.OO6)and IgM(p<O.Ol)in the culture supernatanu
of IgAN pts and their relatives with microhematunia.
This production was significantly increased after
PWM stimulation.Furthermore,high levels of IgAl-IgG
ICs(p<O.OOl)and IgAl—IgM ICs(p<O.OO2)were found in
the blood of IgAN pts and their relatives with mi—
crohematuria.These findings suggest that the incima
sed spontanoues and PWM induced production of IgAl,
IgG subclasses and 1gM may be responsible for the
IC formation in IgAN pts and their relatives with
mild urinary abnormalities.Moreover,these data show
that the immune abnormalities are not restricted
to IgA compartment in IgMI.
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C'fIOKLNE IVEIS IN PM'Th2'IS WITh ThE NER1YI'IC
SYN4E. M.G. &iranvi, C. Quiza, * A. Causdi, *
L. NeWtcfl, S.D. Myers. an B.M. Hall, Div. of
Nepirology, Stanford Univ. -
We measured tbe plasma ard urinary levels of
5 discrete cytokines to investigate a possible
role for these substances as mediators of
glanerular barrier dysfunction in tl nirotic
syrdrcme. 25 nepwotic subjects with biqsy
evidei of Minisal thare, Focal Sclerosis or
!ranous glanerulcçathy were sbslied ard 12
healthy volunteers served as controls. Levels
of interleukins (IL-i aid Ib-2), interferons
(IFIA m aid y) and tuner necrosis factor (ThF)
were determined by R1A (Medgenix, Cambridge
Medical Tedinology, Wi). Plasma levels for IL-
1, IIr-2, IFN co aid y in neçtirotic patients did
ret differ significantly fran control, Bitt
urinary levels were significantly depressed. In
contrast ThF was elevated both in ne&irotic
plasma, 11.1±2.5 vs 29±0.8 pg/oil (Mean±SE,
p<O.Ol) aid in nerotic urine, 10.1±2.3 vs2.2±0.7 pg/ml.(p<005). In ard with the
neleo.aiar weight of the 5 cytokines (17—25 kD),
the fractional clearance (relative to inulin)
varied fran 0M26 to 014 aid was in rio
instance significantly elevated above control
values. We conelide that (1) ThF is elevated
in the plasma of ntirotic patients, while IL-
l, IL-2, IFIR a aid ' are undianed aid (2)
Intrarenal addition alOng the ntiron need not
be invoked to explain served urinary levels,
whidi likely reflect the filtered loads of all5 cytokines. The cause aid significance of
elevated ThF levels in the plasma of neirotic
patients resains to be elucidatel.
MONOCLONAL ANTIBODIES AGAINST HUMAN GLOMERULAR AND IBM HEPARAN
SULFATE PROTEOGLYCAN. CHARACIERIZATION AND DISTRIBUTION STUDIES
IN NORMAL TISSUES AND GLOMERALOPATHIES. Jacob oan des Born*,
Lambert P.W.J_ van den Heuvel', Marinka J. Bakker, Jaqoes H.
Yeerkasp*, Karel J.M. Assmann sod J0 H.M_ Uerden' (intr. by
Cecil H. Coggins). Dmpts of Nephrology, Pathology and Bio-
chemistry, University of Nijmegen, Nijmegen, The Netherlands.
Glomerular and GBM heparan sulfate proteoglycan (HSPG)
were isolated from human kidneys, and used for the production
of manoclonal antibodies (mAb). MAb JM—72, obtained after im-
munization with GBM—HSPG, showed in ELISA reactivity with in-
tact GBM—HSPG and with its core protein, but not with heparan
sulfate (HI). Mob JM—13, obtained after immunization with
glomerular HSPG, reacted in ELISA with intact glomerular HSPG,
GUM-HSPG sod with HS, but not with the core protein of IBM—
HSPG. Western blotting confirmed these specificities. These
results indicate that mOb JM—72 recognizes an epitope on the
core protein of GBM—HSPG, whereas cAb JM-13 identifies an epi—
tope of OS, present in glomerular and GBM—HSPG. In indirect
immunofluorescence studies on a panel of normal human tissues,
mAb JM—72 stained almost all basement membranes in a linear
pattern. On the other hand, cAb JM—13 stained most basement
membranes in a fine granular patter and bound in addition to
cell surface—associated HS of hepatocytes. Using both mAb, the
distribution of OS and HSPG was studied in human kidney biop-
sies. In summary we found: a) staining patterns similar to
those in normal kidneys in minimal change disease, focal gb—
merulosclerosis, ends— and estra—capillary IN, heriditary
nephritis, Igo IN, Schãnlein—Henoch GO and diabetic glnmerulo—
sclerosis; b) mesangial matrix staining with mOb JM—72 in
mesangiocapillary GO type I; c) fine granular otaining with
mOb JM—72 at sites of spike formation in membranous GN; d)
staining with mAt JM—13 and cAb JM—72 of amyloid deposits.
These mAb seem to be useful for further immunochemical and
immunohistological studies of glommrular diseases, in which
HSPG might be involved.
Abstracts
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]MUIE RE$PWSE OF INFUJkNZA IN PR1WRY IDA NEPNPOPAIIW.
A. Warnald L. van den Wall Bake,* Walter E.P. Beyer,*
Jearwtte 11. EVers_Scliouten,* thaued R. LWha,* Jo Herirans,*
Nic surel,* sod Leeniert A. van Es. Dept. of Nepflrology,
thiv. Hosp. Leidan, and Dept. of Virology and WHO influenza
Ctr., &-asaus Wily. Rotterdsin, The Netherlands.
Priary IgA eropathy (IgAN) is characterized by
nasangial deposits of IgAl, increased serun IgAJ. and circu-
lating 1gM. lzjm.ine cailexes. To investigate whether IgAN
patients imnifest an IgA hyperrespcmsiveness, limited to the
suirlass IgAl, we sttxiied the serun anti—Influenza (inf)
antibodies after intrajxuscular vaccinatiai with inactivated
lid virus in 18 patients sod 22 healthy coutrols. Anti-lid
antibodies were swasured with an isotype-specific EISA
before vaccinatino and at weekly intervals thereafter for 5
weeks. Poe size of the inf-epecific antibodies of the IgA
sod IgAl isotypes wes determined by HPLC of sets obtained cm
days 14 and 28. rata were analyzed by two-wey ANPIA.
Patients with IgAN had a significantly hIier anti-inf
respalse in the IgAl isotype (prO .0001) • hit not in the
isotypes IgO, Ig4, and IgA2. The total IaJ Inmine respouse
vms higJier in the patient group, hit this difference vms of
nurginsj. statistical significance (p"0.058). The ratio of
IgA antibodies to the sun of IgA, IgG, and Ig4 antilxslies
vms significantly (p-0.039) hiejier In patients. The ratio of
1gM. to 1gM. plus Igal antihalies vms also significantly
(pO.000l) hiajrer in patients. Patients produced signif i-
cantly (p.O .035) sore neximieric IgAl antibodies than
ccntrols • and the ratio of polyasric to total IgA end IgAl
antibodies was similar in both groups.
These data indicate that IgAN patients have a hyper-
respcmsiveness limited to the subolass IgAl, nalnly express-
ed by an eess of nsoalsrs. An ahmrnality of insane
regulatim probably causes this hyperresjxnsiveness.
PROCOAGULANT ACTIVITY OF WHOLE HUMAN GLOMERULI IN
HEALTH AND DISEASE. Roal van Zyl—Smit, Tessa
Marks, intr. by Liliane Striker. Renal Unit
Groote Schuur Hosp., Univ. of Cape Town.
In order to better define the role of
coagulation pathway activation in various types of
human glomerulonephritis a one atage re—
calcification aicroassay wan developed to
accurately measure total procoagulant activity
(PCA) of single glomeruli taken at the time of
routine renal biopsy. The tissue factor' nature
of the procoagulant was demonstrated by its
partial inhibition by phoapholipase B and by the
use of factor deficient sera. Arbitrary units
were defined by reference to brain thromboplastin.
Sixty two patients were studied. PCA ranged from
6 units in normal glomeruli to 214 units in some
with focal nerotizing lesions. Glomerular
volumes (x 10 ia' ) in these samples ranged from
1.6 (mean 2.7) to 8.44 (mean 5.2) "Activity was
expressed as units/vol. Normal glomeruli had 8.3
units/vol (n=6 ad 4.4). Those with focal necrosis
and crescents 21 units/vol (n=9 sd 5.7).
Membranous nephropathy had significantly more than
normals 13 units/vol (n=9 sd 3.2), (p<O.02),
this was virtually identical to patients with
active diffuse proliferative SLE 12.6 units/vol
(n=7 sd 3.5), and similar to mesangial
proliferative ON 16.5 units/vol (n8 sd 6.9), low
levels were noted in sesangiocapillary GN 6 units/
vol (n=6 ad 3.2). Patients with SLE on long tern
steroids had reduced PCA 5 units/vol (n=5 sd 2.5).
Within each group studied PCA correlated well with
severity of injury but not necessarily with fibrin
or immunoglobulin deposition. It also appears to
be related to predominant cell type and the nature
of the lesion.
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IMMUNOLOGIC PROPERTIES OF THE GLOBULAR DOMAIN
NCI OF COLLAGEN IV ISOLATED FROM VARIOUS HUMAN
BASEMENT MEMBRANES. M. Weber*l, 0. PuiIlg R.
Tlmpi*2, H. KOhier*3, (lntr. by R.B. Sterzei), University of
Eriangen-NOmberg1 and Mainr', end Max-Planek-Institute of
Biochemistry2, Martlnsried, FRG
The epitopes recognized by anti-GBM antibodIes In Good-
pasturVs(GP) syndrome have been localized on the globular
domain NC1 of collagen type IV. it was the aIm of this study
to isolate the NCI hexamer from various basement membra-
nes (BM) and to analyse its immunologic propertIes.
NCI was prepared by column chromatography from coila-
genase-digested human BM preparations of kidney glomerull
(GBM) and tubules (TBM), lung (ABM), intestine (IBM), and
placenta (PBM). Gel electrophoresls and electron microscopy
after rotary shadowing demonstrated that pure, homogene-
ous NCI giobules were achieved from all BM. Epitopes re-
cognized by antl-GBM antibodies could be demonstrated by
Immunobiotting after SDS-PAGE on monomers and dimers of
all NC1 preparations. Densitometriy of the SOS-PAGEs sho-
wed a dimer-monomer relationship of 4:1 for GBM, IBM and
PBM whIle slightly more dimers were found In ABM and IBM.
SImIlar to NCI from GBM, hidden epitopes were unmasked
after acid-dissociation of the Intact Nd hexamer from ABM
and to a lesser degree from TBM, while the reactivity of NCI
from PBM and IBM increased only gradually. Dose-response
curves of the undiseoclated and dissociated NCI showed
that similar NCI concentration from GBM and ABM bound
50% antIbodies from an anti-GBM.posltlve serum. For TBM-
NC1, 5-times higher NC1-concentratlons were necessary whi-
le 25-times hIgher concentratIons from PBM and IBM still
bound less than 50% of the antibodIes.
The study showe that GP.epltopes can be demonstrated In
all BM. However, the highest concentrations are localIzed on
NC1 from GBM and ABM. This fInding may possibly explain
the organ localization of GP dIsease.
RESPONSE OF URENIC B CELLS TO EXOGENOUS
LYMPHOKINES Joshua Weissaarten*, Ahmed
Shoker*, Linda DeLuca*, Chang Ming Ng*,
Eva Friedman*, Carl J. Cardella.
University of Toronto, Toronto, Canada.
To determine the site of the defect
in B cell responses in uremia, PBL,
activated with PWM, and isolated B cells
were studied in 15 controls and 15
haemodialysis (HD) pta. B cells (>99%
pure) were activated with anti-IgN or
SAC, and stimulated with ILl, 1L2, 1L4,
1L6, IFN, and BCGF. IgG was measured in
the supernatant by an ELISA essay.
After PItH, IgG in controls was 7747
1831 ng/ml as compared to 2633 510
ng/ml in HD pts (p<O.O05) The IgG
response of anti—IgH and SAC treated
pure B cells from controls and ED pta
with each of the individual lymphokines
was similar. When BCGF was added with
either 1L2 and 1L4 or with 1L2, 1L4 and
ILl or with 1L2, 1L4 and 1L6 the IgG
response of RD pts was 768 ng/2nl,
1527 400 ng/ml and 1033 302 ng/ml
respectively as compared to 660 260
mg/mi; 826 ng/ml; and 650 180
ng/ml respectively in controls (p<0O5).
The B cell responses in ED pta to a T
cell dependent mitogen are depressed but
pure B cells respond normally to
exogenous lymphokines. The latter is a
new observation and suggests that
intrinsic B cell function in ED pts is
at least normal and may be enhanced and
that the depressed B cell responses in
uremia are T cell mediated.
Abnormal change of IgG anti-DNA antibody in
systemic lupus erythematous (SLE) nephritis.
D.G. Williams*, P. Hobby*, E. Oviasu*, Renal Unit,
UMDS, Guy's Hospital, London, U.K. Introduced by
R. Glassock.
To examine the spectrotype of IgG anti—DNA
antibody in SLE nephritis serum was obtained from
23 patients with clinically active biopsy—proven
SLE nephritis when their serum anti—DNA antibody
(IgO) was >2 x normal. Serum was obtained from 17
healthy controls. Isoelectric focussing (1SF) was
performed on 0.8% agarose gels with 2% ampholines
pH 3.0 - 10.0. Nitrocellulose sheets were incubated
in calf-thymus native DNA 2Oug/ml in PBS pH 7.2,
blocked with BSA, blotted on the 1SF gel, developed
with peroxidase conjugated anti—human IgG and read
by densitometry.
The normal p1 range of anti-DNA IgG was 4.95 —
10.00; all but one patient had a more anionic p1,
range 4.70 — 10.00 (p<O.OO1).
% IgG anti-DNA (densitometry)


















We conclude that anti—DNA IgG in active SLE
nephritis is more anionic than in normals. This
may relate to the pathogenesis of the nephritis by
the increased mesangial deposition of negatively
charged antibodies, demonstrated experimentally.
AN IMMUNOGOLD ELECTRON MICROSCOPY STUDY OF
GLOMERULAA BASEMENT MEMBRANE COMPONENTS IN
HUMAN GLOMERULONEPHRITIS — ZONATION OF TYPE IV
COLLAGEN, FIBRONECTIN AND NEPAN.AN SULPHATE.
David Woodrow, Jill Moss, Ian Shore,
Peter Gower, Malcolm Phillips and Rabinder Maini.
(intr. by Dr. L Striker). Depts. Nistopathology,
Medicine and Rheumatology, Charing Cross and
Westminster Medical School, London, England.
We have examined by an immunogold
ultrastructural technique the distribution of
type IV collagen, fibronectin and heparan
sulphate proteoglycan (HSPG) in normal human
glomeruli (1 case), mesangial IgA disease (2),
membranous glomerulonephritis (4), anti—GBM
disease (1), and systemic lupus erythematosus
(7) . Ultrathin sections of the paraformaldehyde-
fixed and Lowicryl resin-embedded renal bipsies
were incubated with either polyclonal anti—human
placental type IV collagen, anti—human
fibronectin, or anti—bovine HSPG (a gift from
R. Spiro, Harvard Medical School, Boston). In
all glomeruli there was a zonation of components
with type IV collagen and fibronectin localized
throughout the mesangium and predominantly on the
endothelial aspect of the GBM leaving a
relatively clearer zone beneath the epithelial
cells. In contrast HSPG was seen mainly on the
epithelial aspect of the GBM and little was
present in the more central regions of the
mesangium. GBM components were not seen within
electron—dense deposits in the abnormal
glomeruli, and there was no gross diminution in
staining for HSPG in patients with proteinuria.
CHARACTERISTIC GLOJRULAR LESIONS OF HEPATITIS B
VIRUS(HBY) -RELATED NEPHROPATEY IN ADULTS.
H.Yokoyaaa5, K .Ikeda*, S. TaJceda5, N.Tomoaugi',
K.Kobayashi*, H.1(ida5 (intr. by Tadashi Yamamoto). First Dept. of mt. Med., School of Med.,
Kanazawa Univ., and Dept. of mt. Med., Kanazawa
National Hosp., Kanazawa, Japan.
To clarify the characteristics of HBV—
related antigen( Ag) induced glomerular lesions,
kidney specimens obtained from 29 adult patients
(17 sales and 12 females), being positive for
HB5Ag in serum and having histologically
diagnosed liver disease, were examined withlight and electron microscopies, inesuno—
fluorescence studies using monoclonal antibodies
CAb) against HBs, HBc and HBeAg, and protein—A
gold inusuno—electron microscopic method • Sub—
epithelial and subendothelial deposits were
observed in 50%, 50% of healthy carriere(6),
40%, 60% of chronic hepatitis(CH:l5) and 0%, 25%
of liver cirrhosis patients(8), respectively.
HBeAg was detected in glomerular capillary wall
of 15 patients( 52%), inevitably with IgG and ahigher in th-;ce in patients with proteinuria
(73%) and 011(73%). Immuno—gold particles binding
with HBeAg or IgG were located on both subepi—
thelial and subendothelial deposits. In 14
patients(48%), HBSAg was detected only in the
mesangium. HBcAg was negative in all. It is
concluded that HBV nephropathy in adults is
characterized by the subepithelial and subendo—
thelial deposits, caused by immune complexes
consisting of HBeAg and IgG, although subepi—
thelial deposits are emphasized in children.
CLINICAL SUBTYPE OF RAPIELY PamESSIVE B4D STP LUPUB
NEPHRTflS-MALIcTANP LUPUS NEPHRrIS—
M.Yoshida, M.KOzaki, T.Nagasaea*(intr.by K.Eaasta**) . of
Renal Unit of mt. Med., Hachinji Medical Center of Iokyo
Haical College,and 1. of First mt. esd. ,KyOrm Univ.*
B*o,Japan (tp. of mt. Med. ,KitazatO Univ. ,Saganihara,
Japan)
In order to elucidate the pathogenesis of progressicn
to rapidly progressive end stage kidney in lupLm nep8ritis
(LB ((so called rrelignant LB,T.NagaSaea,1988) ,we studied 11
patients with malignant LB undergoing 1rcdialysis(HD) for
their clinical manifestation, iimurmlogic disorder and
histology. The clinical ourse of those patients revealed that
1—3 sonths elapsed bet,esn cnset of LB and the introduction
of HD. Ahoorami latoratory findings at reset of LB were as
follcws: (1) a rease in platelets to less than 100, 000/rm
(2 )serun rauplest titer(O50)of less than 120/mI, (3) smrked
isorease in anti-tBA antibodies,and(4 )histoicgical features
including findings of severe MMD typs IV glaesrulon*iriti.s
with cellular crescents.8 of the 11 patients died. The cause
of death wes hstorrhage based on renal failure or
thrcutucytopsnia in 6 of the patients and respiratory
infection the other 2 patients. Ita 3 patients survived. (1
patient off ND with drastic innuresuWresive therapy,2
patients on chronic FLU)
It wes concluded that in patients with malignant LB shming
the triad of thztertocytopenia, me omplesaut titer and hii
anti-ENA antibody titer,plus rapidly progressive renal failure
with narotic sdrcem. In order to lower the rate of
nertality in malignant LB. it send spDrtant to introtnce




CHARACTERIZATION OF A GLOMERULAR
PERMEABILITY FACTOR (GPF) IN PATIENTS WITH
MINIMAL CHANGE NEPHROTIC SYNDROME (MCNS).
Nobuyuki Yoshizawa, Takao Kubota*, Satoshi Ohshima*,
Shuichl Kondo*, Takashi Oda* and Hirohumi Niwa* (intr.
by K. Kurokawa). Dept. of Medicine, National
Defense Medical College, Saitama, Japan.
We previously reported that a factor released
from cultured Con-A-stimulated peripheral blood mono-
nuclear cells (PBMC) of pts with MCNS which we
termed a GPF, has ability to Increase the urinary pro-
tein excretion levels of rats. (Nephron 51:370, 1989).
This paper extends the study and further characterizes
the factor.Supernatants of FBMC cultured for 24 hours
with Con-A-stimulation were concentrated by lyophi-
lizatlon and injected into the circulation of rats via
the tail vein. The GPF assay was estimated as
positive when the 8 hour urine protein after injection
was greater than the value of mean + 2SD of that
before injection. Seven out of 10 cases with MCNS
and 3/10 with FGS were positive in GPF, whereas only
1/10 with other nephrotics (4 MPGN, 3MN, 3IgAN) and
1/10 normal controls were positive. GPF activity was
more strongly demonstrated In the cultured supernatants
of Con-A-stimulated lymphocytes than those of un-
stimulated lymphocytes. Vascular permeability factor(VPF) was always positive whenever the GPF was
positive, however, the reverse was not true. After
chromatography on Sephacryl 200, GPF positive super-
natants from MCNS were fractionated into 7 fractions.
The most active GPF was detected in the fraction 5,
of which M.W. around 10,000. This fraction and the
GPF positive supernatants caused the foot process
fusion in rats and reduced the negative charge of GBM
of both normal rat and human kidney sections. Urine
samples from the rats injected with eather fraction 5
or the supernatants mainly contained albumin and low
molecular weight proteins by SDS-PAGE. These results
indicate that GPF may be one of the VPF, which
exclusively increases the glomerular permeability
resulting massive proteinuria particulary in MCNS and
FGS.
EFFECFS OF CHRONIC METABOLIC AND
RESPIRATORY ACIDOSIS ON BONE SURFACE ION
COMPOSITION. J.M. Chabala.* R. LeViSetti* and D.A.
Bushinsky. University of Chicago, Chicago, IL and
University of Rochester, Rochester, NY.
Acidosis produced by a fall in [HCO3J (metabolic
acidosis, MA) produces greater Ca efflux from bone than
that produced by a rise in Pco2 (respiratory acidosis, RA).
To compare the effects of MA and RA on bone surface
ion composition we measured surface 4°C, Na and 39K
of cultured bone with a scanning ion microprobe utilizing
secondary ion mass spectroscopy. Neonatal mouse calvar-
iae were incubated for 24 hr in medium simulating either
MA (pH = 7.11±0.01, [HCOj] = 12±1 meq/l), RA (pH
= 7.12±0.01, Pco2 88±2 mniHg) or control (CFL, pH
= 7.46 [HCOj] = 28±1, Pco2 39±1) conditions.
The surface of CFL is rich in Na and K relative to Ca
(Na/Ca = 27±2 counts/sec of detected secondary ions,
K/Ca 12±1). Compared to CI'L MA produced a sharp
fall in both Na/Ca (11±3, p<O.Ol) and K/Ca (5±1,
p<O.Ol) while RA did not alter Na/Ca (25±2, p=NS) or
K/Ca (16±2, p=NS). Ca efflux was greater in MA
(947±57 nmolJbone/24 h) than RA (371±84, p<O.O1) or
CTL (276±43, p<O.O1, p=NS vs RA).
MA induces Ca efflux from bone and a marked fall in
surface Na/Ca and K/Ca indicating a greater efflux of Na
and K than Ca. RA does not increase Ca efflux or alter
the surface ion composition of bone. Why a similar
change in pH induced by a fall in [HC03] has a far
greater effect on the bone mineral than that induced by
an increase in Pco2 requires further study.
EFFECT OF OSTEOPOROSIS RISK FACTORS ON THE
PROGRESSION OF RENAL OSTEODYSTROPHY. .btwi B. Copley.
Slu Hula, C. Conrad Johnston, Dept. Medicine, Indiana
University, Indianapolis, Indiana
The effect of risk faclors for osteoporosis on the
progression of renal osteodystrophy is largely unknown. We
evaluated these by questionnaire, history, and chart review
in 63 dIalysis patients (PTS) who had previously received a
minimum of 5 single-photon absorptiometry (SPA) studies
of the mid.shaft radius (range 5.18, mean SD 9.5 j
4.2) at six month intervals. Forty percent were women,
67% were white, 41% were treated with center
hemodialysls, 67% with home hemodialysis. 38% with
CAPD, and 32% had previously been transplanted (PTS often
were treated with more thanl modality). Mean age was
43.4 j 14.5 yrs., and mean time on dialysis to the first SPA
was 14 j 19 mo. Absolute mid-shaft bone mineral content
(BMC) was 0.865 j 0.247 9/cm, and rate of change (ROC)
was -1.7% per year. Risk factors evaluated against both
BMC and ROC were age, race, weight, prior oophorectomy,
steroids (including use independent of transplant), use of
alcohol and tobacco, years since menopause, and use of
supplemental vii D or calcium. Also, body Iron stores as
assessed by serum ferritin, ESRD treatment modality and
prior bilateral nephrectomy were analyzed. Results
disclosed that being female (P—O.005), being white
(P=O.004), and weight loss over time (P=O.005) were the
only factors that correlated with a decreased BMC. Age alone
(P—0.0002) correlated with a negative ROC, whereas PTS
treated with CAPD experienced a positive ROC (P..O.006).
We conclude that remediable risk factors for osteoporosis
do not correlate with progression of renal osteodystrophy.
Rather the overriding factor is the renal failure itself and
its treatment.
THE PHYSICAL FINDING OF DIGITAL CLUBBING IN
SEVERE SECONDARY HYPERPARATHYROIDISM. jy
Davls*, Jack Rubin and John Bowers Dept. of
Medicine, Univ. of Mississippi Med. Ctr.,
Jackson. MS.
Between June 1986 and February 1989 we found
seven patients in our dialysis population who
had digital changes suggestive of clubbing In
association with severe secondary hyperpara-.
thyroldism. The "clubbing" was occasionally
painful and tender to palpation. All seven
patients underwent parathyroidectomles during
the same time period that yielded excessive
amounts of parathyroid tissue (9.78 6.02 gms
per parathyroldectomy). Pre—opratively all had
x—ray changes that demonstrated tuft resorption;
one patient had metastatic calcification of soft
tissue In the area of the fingertips. Pre—
operatively all had marked elevations of parathy—
roid hormone (Pm) as well as marked elevations
of alkaline phosphatase (AP) that were signifi-
cantly reduced In the the post—operative period
(695.25± 188.35 lU/L preoperative AP vs 218.0±
63.16 lU/L postoperative AP). The digital
clubbing resolved in one patient post parathy—
roldectomy and did not worsen in the other six
patients. We believe that these digital changes
are a physical clue to severe secondary hyper—
parathyroidism and should prompt investigation
when present in patients with endstage renal
disease.
Abstracts 449
ALIT11 1ATE iIWL OF SJM 1OMJS IN
DIALYSIS PNrIEw1. Mictiael mtt, Naryella D.
SImm, Warda G. Kirkpatrick, tharles R. Nolan,Qnther W. Sdmitt, aid Mark vB. Clevelard.
Baylor Univ. Med. Center, tllas, TX; Univ. of S.
Alabama, ),ile, AL; Wilfoz Hail USF Med Center,
Lacklard ZiPS, TX; Boston VA Hospital, Boston, MA;
aid Braintree laboratories, Inc., Bra.intree, MA.
Calcium acetate (CeA) has many characteristi
of an ideal rhoEPtozus (P) biuder. It is a
readily soluble salt wbid avidly birds P in vitro
at *1 5 aid above. Short-tens in vivo studies
show it to be sore potent than Ca.X)3 or CeCitrate.
We strdied dronic (3 so) P biilirs with CaA in 91
hyperphasgatenic dialysis patients at fourdifferent oenters. All P biuders were stopped for
two weeks. CaA (initial dose 0.325 g Ce/maa1)
was started as the only P birder. D,se was
adjusted to reduce P below 5.5 (final dose 0.56 g
Ca/maal). 16 patients developed mild transient
hypercalcnia (maan 11.4 m/d1).Initial 1ii
P m3Jdl 7.4 5.9' 5.2*
8.9 9.5* 9.7*
Al pq/L 80.7 — 68.4*
C—PDi na/ml 14.6 11.9* 13.2
69 patients then entered a double-blird study.
P birders were stopped for 1 week. CaR (at dose
established in prior study) or placebo was then
given for two weeks. Next patients were crossed
to ccposite dri for 2 weeks. Initial P 7.3 aud
Ca 8 •9. CM decreased P to 5.9 aid increased Ce
to 9.5 (both <0.01). Placebo had so effect.
CM (average dcse=0.56 ge Ca/seal) controlled P
in an unselected grip of dialysis patients. The
drug was well tolerated.
* p<0.0l • p<0.05
APLASTIC OSTEODYSTROPHY WITHOUT ALUMINUM TN DIALYSIS
PATIENTS. G. Hercz, Y. Pel, A. Manuel, C. Saiphoo,
W.G. Goodman, G.V. Segrea and DJ Sherrard. Depta of
Med, Univ of Toronto, Toronto, Canada & Univ of
Wash., Seattle, WA.
Aplastic osteodystrophy (AP) is increasingly
recognized in uremic patients. This lesion is
histologically characterized by a low bone formation
rate (<106 um3/mm2/day), without evidence of excess
osteoid or fibrosis. Bone biopsies demonstrated AP
in 80/175 (45.7%) unselected dialysis patients.
Serum parathyroid hormone (PTh) levels (IRMA) in AP
were lower than in patients with normal/high bone
turnover (fibrosis, mild, mixed) disease (80.6+9.8
vs 447.6±53.7 pg/ml, p <0.001, mesn+SE). The AP
patients had a mean age of 57.0+1.6 yrs on regular
dialysis for 38.6±5.3 mos; 65% on peritoneal
dialysis (CAPD—50%, IPD—15%) and 35% on
hemodialysis. Only 27.5% had > 30% surface
stainable aluminum (AL+) and, surprisingly, 36.5%
had < 5% surface slumioum (AL—). AL— differed from
AL÷ by having lower baseline plasma AL levels
(21.1+3.7 vs 66.0+12.3 ug/L, p < 0.01), lower rise
of plasma AL after a deferoxamine challenge test
(51.8÷9,1 vs 141.8÷23.1 ug/L, p < 0.001), lower bone
AL content on an ashed sample (12.8±4.3 vs 55.8÷10.9
mg/kg dry wt, p < 0.01), and shorter duration of
dialysis (17.6÷3.6 vs 86.7+14.2 months, p < 0.0001).
Analysis of the AP patients revealed no significant
differences in terms of serum PTH levels, modality
of dialysis, or presence of risk factors fui luw
bone turnover. In conclusion, the prevalence of the
aplastic lesion is high in adult patients on
dialysis. In over 1/3 of patients, it is not
associated with AL accumulation. Further research
is required to define the factor(s) responsible for
depressing BFR so early after initiating dialysis.
TRANSFERRIN ENHANCES THE ANTI-PROLIFERATIVE
ACTIONS OF ALUMINUM IN OSTEOBLAST-LIKE CELLS. K
MT Hori*, and WC Goodman. Dept of Mcd,
UCLA Sch Med and Sepulveda VAX4C, Los Angeles, CA.
Aluminum (Al) deposition in bone reduces the
number and activity of osteoblasts, but the
factors that contribute to the cellular toxicity
of Al remain unknown. Since Al binds to trans-
ferrin (Tf) in plasma and the in vitro effect of
the anti-proliferative agent gallium is enhanced
by Tf, studies were done to determine whether Tf
modifies the bone cell response to Al. UMR-l06-Ol
osteoblast-like cells were maintained in serum-
free media (SFM), and DNA synthesis was measured
during the final 2 hrs of 48 hr incubations by
the incorporation of tritiated thymidine (3H-TdR)
into DNA (cpm/ug protein, 3R-TdR SE). Neither
0.1 uM nor 1 UN Al citrate altered DNA synthesis
in osteoblast-like cells in SFM, but 3H-TdR
uptake decreased from control values of 633 12
to 547 6 at 10 uM and to 434 20 at 100 uM Al
citrate, p<O.OO1. In contrast, DNA synthesis was
lower in the presence of physiologic levels of
partially saturated Al Tf (Al-Tf) compared to
equimolar unsaturated Tf: 1.5 uM, 664 10 vs 764
12; 3 uM, 686 9 vs 772 8, and 6 uM, 675
14 vs 795 17, p<O.Ol. Al levels in media
containing Al-Tf were 0.56, 1.07, and 2.2 uM,
respectively. In separate studies, 3H-TdR uptake
was 88 5% and 83 3% of control values at 3 UN
and 6 uM Al citrate, respectively, whereas values
were 90 6 and 74 16% of control when media Al
levels were 1.62 uM snd 3.25 uM with Al-Tf. Al
impairs DNA synthesis in osteoblast-like cells in
vitro, end this response is enhanced by If. Tf
contributes to bone cell toxicity at the
micromolar levels of Al that can occur in plasma.
LONG—TERM RESULTS OF SUBTOTAL PAHATHYROIDECTOMY
(PX) IN PATIENTS WITH END—STAGE RENAL DISEASE (ESRD)
AND SECONDARY HYPERPARATHYROIDISM (NP). Hyun Kim*,
Jh000g Cheigh, William Stubenbordç John Sullivan,
Luis Tapia, Albert Rubin. The Rogosin Institute and
the Departments of Medicine & Surgery, The New York
Hospital, New York, NY.
We studied the long—term outcome of subtotal PX in
60 patients with ESRD and severe secondary HP. At
the time of PX, patients were 41±2 years old
(mean±SEM); 3 had chronic renal failure not
requiring dialysis; 53 were on hemodislysis for
months; sod 4 received successful kidney
transplants. They were followed after PX for 69±9
months. In 80%, symptoms (bone pain and muscle
weakness) resolved within weeks and biochemical
abnormalities (high serum calcium, alkaline phos—
phatase and PTH levels) returned to normal within a
year after PX. Subperiosteal resorption (80%),
bone fractures (56%) and soft tissue calcification
(44%) frequently improved. Osteosclerosis (rugger—
jersey spone), osteopenia, and vascular calcif i—
cations were often unchanged or progressive after
PX. Cystic bone changes (particular in carpal
bones with csrpal—tunnel syndrome) appeared
unrelated to HP and did not respond to PX. Twelve
patients with aluminum bone disease, diagnosed by
bone biopsy after PX, continued to worsen with
incidences of recurrent bone fractures and
progressive osteopenia. Five patients (8%) who
had persistent or recurrent HP required additional
surgical procedures and two of these had subsequent
improvement. In conclusion, asubtotalPX is an
effective procedure to reverse complications of HP
in patients with ESRD, provided that other causes
of osteodystrophy, such as aluminum or amyloid
associated bone diseases are adequately excluded.
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RISTOCHEMICRAL CO—EXISTENCE OF IRON(Fe) AND
ALU14INTJM(A1) IN RENAL OSTEODYSTR0PRY(ROD).
Satoshi Kurihara*, Takashi Akiba*, Akira
Shimizu*, Mitsuhiko Kawabe*, Takao Susuki*,
Hideo Yoneshima*, Fumiaki Maruso. Kasukabe—
Shuva Hosp. Saitama and Tokyo Med. & Dent.
Univ., Tokyo Japan.To clarify the clinical significances of bone
deposition of Fe in Al bone disease, we examined
40 specimens of consecutive iliac bone biopsy
of uremic patients(Pts) on regular hemodialysis
(81 .9+40.9months, mean±S.D.) by histochemical
staining of Fe and Al, and the scanning electron
microscope with energy disperse X—ray analysis.
Stainable Al and Fe on mineralization fronts
were simultaneously detected in 10 Pts(A+F+),
only stainable Al in 11(A+F—), and no Al or Fe
in 19(A—F—). In contrast, no Pta showed Fe depo-
sition alone. The presence of Fe has a signifi-
cant correlation with the presence of Al(chi—
square analysis, p<0.OO1). Osteoid surface
area and osteoid volume in A+F+ is larger than
that of A+F— • Serum C—terminal PTH in A+F+
(11 .7+7.3ng/ml) was significantly 'lower(p<O.05)
than A+F—(3.6+8.6) and A—F—(13.9±11,9). Serum
ferritin in A+F+ were signlficantl,y larger than
thoae in A+F— and A—F—(p<0.05). Increases of
serum Al after deferoxamine infusion in A+F+ and
A+F— were larger than that in A—F—(p<0.OO1), but
there was not significant difference between
A+F+ and A+F—. Frequencies of fracture were 7
bones in A+F+, 3 in A+F— and 2 in A—F—.
We conclude that the deposition of Fe is
facilitated when Al is deposited, and it further
worsens Al bone disease by the decrease in PTH
secretion and the inhibition of qalcification on
mineralization front.
ULTRASOUND-GUIDtE) ALCC*OL ABtATICt4 OF
HYPERPLASTIC PARATHYROID TISSUE IN DIALYSIS
PATIRNrS. J. T. Mccarthy, J. W. tharboneau.*
Mayo Clinic and Mayo Fonndation, Rochester,
Minnesota.
Medical therapy with oral and intravenous
preparations of calcium and/or vitamin D oftenfails to sugpress hyperparathyroidism (T) in
dialysis patients. Parathyroid ablative therapy
is then necessary. Subtotal parathyroidectany
(PTX) is the current ablative therapy of choice.
In lieu of PPX, we have n safely performed
ultrascond-guided (US-G) ethanol ablation ofparathyroid tissue in two dialysis patients with
severe HP'l. Neither patient had responded to
the usual madical neasures to suçress HPF and
both declined prx.
Patient #1 wes treated with three sequential
US-G injections of 0.5—1.0 ml. of ethanol into
histologically decumented hyperplastic
parathyroid glands. Bio-active carathyroidhormone (bio-PlH) levels decreased fran 53
p1/L (normal < 6.1 piol/L) to 17 pmzl/L 25
weeks after the initiation of therapy. Bone
alkaline osphatase (BAP) decreased fran 225
U/L (normal 20-120 O/L) to 132 O/L. Patient #2had recurrent r'r with hyperplasia of forearm
parathyroid inlants. UE-G alcohol injection of
the parathyroid tissue led to pranpt decline in
bio-P1'H levels fran 65 gswl/L to 27 uol/L five
weeks after a single injection.
This therapy may offer pranise as an
alternative to surgical Pl'X in selected dialysis
patients with well-proven severe HPF.
ETIOLOGY OF HYPERCALCEMIA(HC) IN HEMODIALYSIS(HD)
PATIENTS ON CaCO3 THERAPY. Funda Meric*, Margaret
Bia, Yale Univ. School of Medicine, New Haven, CT.
Episodes of HC have been reported in approxi-
mately one third of HD patients taking CaCO3 as
their main phosphate binder. Mechanism(s) for the
HC could include decreased bone turnover or incre-
ased intestinal absorption (related to higher
CaCO3 doses or vitamin 0 levels). After switching
39 HO patients in our Unit from amphogel to CaCO3,
the 14 who became hypercalcemic were compared with
14 controls who did not (matched for age, sex, yrs
on dialysis and etiology of renal disease).
Results: Controls had no change in serum calcium
level after switching to CaCO3 compared to a sig-
nificant (p<O.O1) increment of 0.40±0.15 mg/dl in
HC patients in whom peak levels of 11 to 15 mg/dl
were noted. Mean CaCO3 dose (4.5 vs 5.2 g/d),
dietary calcium intake, serum levels of 1,25 vita-
min D (19±2 vs 14±2 pg/al) and level of physical
activity were similar In both groups. However,
there was a significant (*p<O.O5) difference In
parameters reflecting bone turnover:
HC pts Controls
Osteocalcin(nl 2—12 ng/ml) 23±4 94±24*
Intact PTH(nl 8—24 ng/nl) 22±4 74±11*
Alk Phos(nl 30—114 lU/L) 81±7 128±16*
Furthermore, there was a significant (p<O.O5) cor-
relation between mean serum calcium level on
CaCO3 and both PTH and alk phos levels. Aluminum
burden, determined by the increment in serum AL
after a 2g DFO challenge, was similar in both
groups (94±25 versus 70±12 pg/L).
Conclusion: The data suggest that patients at
risk for flypercalcemia on CaCO3 therapy have lower
rates of bone turnover rather than increased
intestinal calcium absorption explaining the HC.
INTACT PARATHYROID HORMONE (i-Pm): AN INDEX OF THE
PRESENCE/SEVERITY OF OSTEITIS FIBROSA (OF). Q
Murphv*and L. D. Quarles, Depts. of Med., Univ. of
New Mexico, Albuquerque, NM and Duke Univ. Med.
Ctr., Durham, NC.
Measurement of i-flU is widely used to evaluate
hyperparathyroidism in patients with end stage renal
disease (ESRD). Yet quantitative relationships
between i-PTH and bone histologic indices that are
necessary for assessment of uremic bone disease have
not been established. To define the PTh level
associated with normal bone and histologic indices
of OF, we examined PTH values (Allegro Assay) and
performed histomorphometric analysis of iliac crest
bone biopsies in 38 patients with ESRD. To assure
that the bone findings reflected the effects of PTH,
patients with increased bone aluminum and/or osteo-
malacia were excluded. We found that i-PTH values of
less than 155 pg/ml were associated with normal bone
formation (liFE) and resorption (RS), absent woven
tissue (W0) and no marrow fibrosis (FIB) in every
subject (n—ll); whereas a level of greater than 530
pg/al was always predictive of OF (n—23). The
remaining patients with i-PTH values in the inter-
mediate range (n—4) displayed mild evidence of FIB
but of these only 3 displayed increased RS and one
had increased BFR. Regardless, a significant
correlation (p<O.OO1) existed between serum i-PTH
and BFR (r—0.8l), osteoclast number (r—O.68), ES
(r—O.72), W (r—O.75) and FIE (r—0.87). These data
indicate that i-PTh measurements may be used to
predict normal bone histology and to estimate the
severity of OF. That the threshold for normal bone
histology exceeds the upper limit (65 pg/ml) as
defined in individuals without renal failure is
consistent with the recognized skeletal resistance
to PTH in uremia.
REDUCED LOSS OF BONE MASS DURING LONGTERM STEROID
TREATMENT OF NEPHROTIC PATIENTS. Klaus Olgaard,
Tommy Storm*, Nina v. Wowern*, Henrik Daugaard",
Martin Egfjord*, and Lisbet Brandi*. Nephrolo—
gical Dept. P, Rigshospitalet, University of Co-
penhagen, Denmark.
Steroid induced osteoporosis (OP) is a serious
complication to longterm treatment of patients
with nephrotic syndrome (NS). However, the exact
quantitative effect of steroids in the development
of OP remains questionable. Therefore, a double—
blind controlled prospective study was designed
in order to determine the degree of OP and to
examine the effect of a "calcium sparing" new
steroid inetabolite, Deflazacort (0) (an oxazoline
derivative of Prednisone (P)), with P and D given
in equipotent doses.
Twentyeight nephrotic patients were started on
P or 0 (equivalent to 8o mg P per day) with a dose
reduction to 2o mg P per day for 12 months. Twen—
tythree patients completed the study, 12 on P and
11 on D. The response of NS to treatment was equal
in the two groups. All had before, after 6 months
and again after 12 months of treatment measured
bone mineral content (BMC) of the lumbar spine
(using dual photon absorptiometry), the antebra—
chium (using dual as well as single photon absorp—
tiometry) and of the mandibular (using dual pho-
ton absorpriometry) together with p—Ca, p—PTH,
vit. B etc. BMC of the lumbar spine was reduced
by 12 B in the P treated group and by 6 B in the
D treated group (p < o.ol). In conclusion: In
severe nephrotic patients treatment with P as well
as B induced a severe bone loss which after D was
significantly less than in the P treated group ma-
king Deflazacort a potential beneficial new drug
in respect to bone sparing in nephrotic patients
needing longterm steroid treatment.
PREDICTING ALUMINUM BONE DISEASE (ABD) IN
UNSELECTED DIAJ.,YSIS PATIENTS, '1. Pei, G.
Mercz, W. Chan , C. Gçeenwood , A. Manuel,
C. Saiphoo, G. Segre , and D. Sherrard.
U. of Toronto, Ontario, Canada; Harvard U.,
Boston, and U. of Washington, Seattle.
A non—invasive diagnostic strategy is
needed to identify ABD in dialysis (D)
patients (pts). We prospectively obtained
deferoxamine (DFO) tests, serum intact 1-84
parathyroid hormone (PUtt) levels and bone
biopsy (Bx) results in 116 unselected D pta
(55 hemo—; 53 peritoneal and 8 multiple
modality). Their mean age and duration on
D at Bx were 57 and 3 years, respectively.
Their bone Bx diagnoses were as follows:
OF OM MIXED APL MILD TOTAL
ABD —— 8 4 14 —— 26
NON-ABD 38 3 1 43 5 90
(OF Osteitis Fibrosa; OM = Osteomalacia;
MIXED = OF + OM; APL = Aplastic)
We generated a series of 2 x 2 tables to
assess the value of the DFO and Pm tests
in predicting ABD. Combining an incremental
rise of plasma aluminum level post-DFO of
150 ug/L with a PUtt level of < 300 pg/ml
gives the optimal diagnostic profile:
Positive predictive value = 100 % (i.e.
when both test conditions are fulfilled,
all pts will have ABD); Sensitivity = 65 %
(i.e. 65 % of pts with ABD satisfy both
test conditions, or 35 % false negative
rate); and Specificity = 100 % (i.e. none
of the non—ABD pts satisfy both test
conditions, or no false positive case).
24,25 (OH) 2D3 IN COMBINATION WITH CALCITRIOL REVER-
SES OSTEOCLASTIC HYPERACTIVITY IN CHRONIC RENAL
FAILURE (CR?): EVIDENCE FOR A DIRECT EFFECT ON THE
BONE. D. Rubinger,* A. W,skovitz,* N.M. Popovtzer,
J. Bernheim," I. Bab and D. Gazit. Hadassah Med
Ctr, Jerusalem, and Heir Hosp, Kfar Saba, Israel.
To define the effects of 24,25(OH)2D3 on the
bone, histomorphometric measurements were correla-
ted with PPM levels in the following groups (G) of
rats with: 1. intact kidneys, and CR? (5/6
nephrectomy) treated with 2. vehicle, 3. calci—
triol, 4. 24,25(OH)2D3, and 5. calcitriol + 24,25
(OH)2D3. Osteoclast number (OsNo), erosive sur-
faces (%ES) and PTH levels were:
In this model of CR? calcitriol markedly suppress-
ed PPM level but only modestly reduced the osteo—
clastic bone resorption. The combined administrat-
ion of calcitriol with 24,25(OM)203 produced the
most striking suppression of osteoclastic bone
resorption, however, it reduced PPM similarly to
calcitriol alone. Thus complete reversal of oCt50—
clastic bone resorption by the addition of 24,25
(OH)2D3 to calcitriol was not associated with
further suppression of PPM levels. These findings
suggest that 24,25(OH)2D3 may act to reverse
osteoclastic resorption in rats with CR? independ-
ent of PTM suppression.
PROSPECTIVETRIAL OF CALCIUM CARBONATE VERSUS
ALUMINUM HYDROXIDE WITH ORAL CALCITRIOL THERAPY,N
RENAL OSTEODYSTROPHY. gIgy, JW Cobum. J Foley .E
Slatopoisky, and WG Goodman. Depts of Peds and Mad, UCLA Sch
Med and VA Med Ctrs, Sepulveda and West Los Angeles, Los
Angeles, CA and Wash Univ Sch Mad, St Louis, MO.
Calcium carbonate (CaCO3) is an effective phosphate-binding
agent in patients with chronic renal failure, but hypercalcemia may
limit its use, particulsily in those receiving oral calcitriol (1 ,25-D).
Thus, 17 patients, age 16 6 yrs c SD) treated with
CAPD/CCPD and oral 1 ,25-D were randomly assigned to receive
either CaCO3 (CC, n= 10) or Al(OH)3 (AH, n = 7); none of the
patients had Al-related bone disease. Serum calcium (sCa).
phosphorus (sPO4), and alkaline phosphatase (sAP) levels were
measure* monthly; serum mid-region parathyroid hormone (5PTH)
and aluminum (sAl) levels were obtained every 3 months, and bone
biopsies were done before and after 15 3 months of therapy. The
dose of I ,25-D was 25 24 and 20 20 ng/kg/dsy in CC and AH,
respectively. Basal sCa did not differ between groups, but sCa was
higher in CC after 1, 6, and 12 months of therapy. In contrast, sPO4
was initially higher in AH, 6.5 i .0 vs 5.8 0., mg/dl, p<0.01, and
values remained greater than in CC throughout the study; sAl was
also higher in AH than In CC at the end of followup, 57 35 vs 12
7 ug/L p<0.01. Basal sAP was higher In CC, 284 286 vs 168
106 lU/L, p<0.01, but final values were lower in CC than in AH, 212
172 vs 323 196 lU/L, p<0.01. Although initial values did not
differ, 5PTH Increased in AH from 353 303 to 932 706 uIEq/ml,
p<0.05, whereas 5PTH did not change in CC. Bone histology
improved in 7/10 in CC but in only 3/7 in AH, p<O.05. There were 3
episodes of hypercalcemia, sCa >11.5 mg/dl, in CC and 2 in AH,
NS. CaCO3 may be more effective than Al(OH)3 for the treatment of
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NON ALUMINIC ADYNAMIC BONE DISEASE IN NON
DIALYZED PATIENTS ; A NEW TYPE og
OSTEOPATHY DUE TO OVER.TREATMENT ? gg
Cohen SoW Bernard Boudaillez,,Pierre François Westeel,, Philippe.
Moriniere, Annick Marie, Jean Luc Sebert, Michble Garabedian,
AlbertFournier - CHU Amiens - France.
Iliac bone biopsies were systematically performed in 27
asymplomatic non paradiyroidectomised uremic patients before dialysis
(SCr = 336±107 smoI/1 and histomorphometrically classified in
osteitis fibrosa (OF) 37%, pure osteomalacia (OM) 11%, mist
osteopathy (OMA)F) 18%and normal bone (NB) 33%. A treatment
with oral CaCO3 (2.2±1.3 g/day) and 25 OH vitamin D3 (20±14
tg/day) was given to 16 of them for 18±10 months and a second bone
biopsy was peffonned an adynamic bone disease (ABD) characterized
by a reduced osteoblast surface and a low bone formation rate with
negative Aluminon staining was observed in 2 who initially had NB;
furthermore OF was observed in 7 cases • OM in 2, OM/OF ml
and NB in 3. Post treatment plasma (P) Ca and bicarbonate were
normal in all types except OM and OM/OF where they were low. Alk.
Pass was increased only in OM and OM/OF. cPTH was comparable in
ADD and normal bone at 2-3 times the upper limit of normal whereas
it was more increased (5-6 times this limit) in OF whereas P creatinine
was comparable in ABD and OF at levels higher than in patients with
normal bone, suggesting an insufficient hyperparathyroidism for the
degree of renal failure in ADD comparatively to normal bone. P25 OH
D, P 24,25 (OH) D and P Calcitrlol were abnormally high in ADD
(respectively 65 for a normal of 20±7 ng/ml; 5 for a normal of 2±1
ng/mI and 101 for a normal of 20-60 pg/mI).
Conclusion A non aluminic adynamic bone disease can be
observed in patients with moderate uremia after a calcium-vitamin D
therapy when their bone is initially normal, It seems to be linked to a
relative hypoparathytoidism induced by abnormally elevated levels of
Calcitriol,
ALUMINUM INHIBITS BONE NODULE FORMATION IN
VITRO. S. M. Sorague and D. A. Bushinsky. Univ. of Chicago,
Chicago, IL and Univ. of Rochester, Rochester, NY.
The mechanism by which aluminum (Al) causes bone disease
ix not clear. Isolated bone cells produce calcified nodules in
long term culture, a model of bone formation. To ask whether
Al would inhibit bone formation in vitro, neonatal mouse
calvariae were digested with collagenase, the isolated cells
(predominantly osteoblasts) plated at a density of 4.5 x 10
cells/35mm dish and incubated until confluent (day 10). Bone
nodule formation was induced by the addition of /3-glycero-
phosphate (10mM) and ascorbic acid and the confluent cultures
randomly divided into 4 groups (each n=10) to which Al (1O-
1(Y5M) or saline (Ctl) were added. Calcium (Ca) uptake was
measured and medium changed every 48-72 h for 28 days.
By day 17 there was detectable nodule formation in Ctla and
by day 28 all cultures had calcified nodules. The number of
discrete nodules formed was reduced with 1O5 (12±1 nodules/
cm2) and 10M Al (21±3) compared to Ctl (60±14 p<O.Ol vs.
each). The cumulative net Ca uptake into the cultures was
decreased with io (4±1 rmoles/dish) and 106M Al (6± 1)
compared to both 107M Al (9±1) and Ctl (11*1) (each
p<O.01 vs. 106M Al). The total Ca content of the cultures
measured after acid digestion was also decreased with i0
(4.4 trmoles/dish) and 106M Al (4.9±0.5) compared to
both 1(Y7M Al (6.2±0.4) and Ctl (6.6±0.6) (each p'O.Ol vs.i0and 1IY6M Al). To demonstrate that nodule formation was
specific for isolated bone cells, BalbCt3T3 mouse fibroblasts
were simultaneously incubated in Ctl medium containing /3-
glycerophosphate and ascorbic acid; there was no nodule
formation or net Ca uptake in these cultures.
Al inhibits the formation of bone nodules by isolated bone
cells. The role of decreased bone formation in the patho-
genesis of Al related bone disease remains to be determined.
HECEP.NISM OF ALUMINUM INDUCED BONE DISEASE,
7.14. Zhu,* W. Huffer* and A.C. Alfrey.
Denver VA Hospital, Denver CO.
Effect of aluminum (Al) on theinductive properties and calcification (CA)
of implanted bone matrix was studied in
rats. After decalcification (DC) femur
sections were place in either 0.1 molar
Aid3 or a solution of similar pH without
Al for 24-hours. At time of implant the
bone Al was 4987 473, at 28 days 3232
1020 and at 56 days 2854 864 mg/kg in the
Al Group (gp) as opposed to <2 in the
untreated (U) gp. Bone Ca was < 1 prior
to implant and 794 521 vs 4252 679 and
563 425 vs 4642 538 mao/kg (normal 6354
242) at similar tines in Al and U gps.
In U gp bone histology showed marked CA and
extensive osteoclastic and osteoblastic
activity and tetracycline labeling in
contrast to Al gp which showed almost no
calcification or cellular activity. The Al,
by stain, was distributed uniformly. Prior
to implant DC matrix from both gps was
incubated with collagenase. Following
incubation 89 3 % of Al gp as opposed to
only 12 9 % of the U gp matrix was
undigested (P<.Ol).
These studies show that aluminum forms
tight complexes with bone collagen. This
probably results from Al combing with
carboxylic acid groups causing cross
linkage of the collagen fibrils destroying
the inductive ability of bone collagen.
This is supported by Al exposed collagen
being resistance to collagenase and
explains how Al inhibits bone CA in vivo.
INSULIN STIMULATES PHOSPHATE IJPTAKE IN OK CELLS.
MI Abraham,* JA McAteer,* and SA Kempson. Indiana
University School of Medicine, Indianapolis, IN.
Insulin action on Na+/phoaphate cotransport was
studied in monolayer cultures of OK cells, a model
for the renal proximal tubule. Insulin at
to iO—8 M caused a dose—dependent increase in Na'/
phosphate cotransport. At 10—8 H insulin the in-
crease was 18 1 (p<O.O5) after 15 sin and reached
25 % (p<O.05) after 3 h. When insulin was removed
there was complete reversal of the stimulation
within 30 mm. Insulin did not change Na"—indep—
endent phosphate uptake or the Na+_dependent trans-
port of L—glutamate and alpha—methyl--D—glucoside
(glucose analog). Kinetic analysis of Na/phos—
phate cotransport after insulin action revealed an
increase in Vmax with no change in Km. Insulin
stimulation of Na+/phosphate cotransport was not
blocked by inhibitors of protein synthesis. There
was no change in intracellular cyclic Al'!? after
insulin treatment. In contrast to insulin, PTH
at 10—8 M inhibited Na"/phosphate cotransport by
47 1 and increased cyclic AMP by 160 1. Addition
of 10—8 H insulin to OK cells, either before or
after treatment with 10—8 M PTH, did not interfere
with PTH action on Ns+/phosphate cotransport and
cyclic AMP.
In summary, insulin produces rapid and specific
stimulation of Na/phosphate cotransport In OK
cells. In this in vitro system insulin does not
affect PTH action on phosphate transport, in
contrast to data from studies in vivo.
Abstracts 453
HISTAMINE.Hl RECEPTORS STIMULATE SODIUM-
DEPENDENT PHOSPHATE UPTAKE VIA A PERTUSSIS
TOXIN-INSENSITIVE 6 PROTEIN AND PROTEIN KINASE C
IN BELA CELLS. flj*, JR Raymond. JP Middleton*,
and VW Dennis Duke and VA Medical Centers. Durham, NC. 27710.
HeLa cells display sodium-dependent phosphate transport (SDP1) and
represent a useful model for the study of its regulation. We studied the
effects of endogenous H1 receptor stimulation on SDPT in HeLa cells
stably expressing recombinant human 5-HTIA receptors. In these cells,
we have previously demonstrated that the recombinant 5-HT1A receptor
primarily inhibits adenylyl cyclase (AC), but also weakly stimulates
phosphatidylinositol (P1) hydrolysis, activates protein kinase C (PKC),
and stimulates SDPT ('.35%), all via a pertussis toxin-sensitive G pro-
tein. Based on those findings, we hypothesized that receptors which are
classically linked to the stimulation of PT hydrolysis (such as the endo-
genous H1 receptor present in HeLa cells) would also stimulate SDPT.
Basal SDPT was saturable, >90% sodium-dependent, with V,,,=
4.24± 0.24 nmol/mg protein/3 mm and Km= 0.42 mM phosphate.
Histamine (10 tM) stimulated SDPT (EC50.. 2 tIM) by increasing
V,,. to 5.48± 0.26 within minutes (maximal at 10 minutes). Km
was unchanged. The effect was insensitive to pertussis toxin (100
ng/ml x 4 hr). The increase in SDPT was blocked by the Hi-antag-
onists chlorphenirainine and pyrilamine, but not by the H2 antagonist
cimetidine. Histamine also stimulated P1 hydrolysis as evidenced by a
rapid 5-6-fold rise in cytosolic Ca2 (EC5'. I jM histamine).
The increase in SDPT was not secondary to InsP3-mediated Ca2
release because the ionophores ionomycin and A23 187, and the potent
Ca2 mobilizer thspsigargin did not stimulate basal SDPT. Rather,
DAG-induced stimulation of PKC was responsible because 1) phorbols
and DAG analogs also stimulated SDPT'. 25-30%, and 2) depletion of
PKC by prolonged treatment with PMA markedly attenuated the
stimulation of SDPT by histamine. The nature of the 'Gp protein
responsible for this regulatory process is uncertain, although immuno-
blotting of membranes from these cells revealed the presence of abun-
dant G1, and virtually undetectable levels of G101, andG0.
These results 1) support our hypothesis that agonist stimulation of 0
protein-coupled receptors which activate PKC in HeLa cells would
stimulate SDPT and 2) show that distinct 0 proteins can be involved in
the stimulation of SDPT.
GLYCINE (GY) PREVENTS MEMBRANE INJURY DUE TO
EXTRACELLULAR PHOSPHATE (Pi) DEPLETION OR EXCESS
IN NORMOXIC RAT PROXIMAL TUBULES (RPT) IN VITRO.
A. Almeida,* T.J. Burke, and R.W. Schrier. Dept.
Med., Univ. Colorado Sch. Med., Denver, CO.
We recently observed that control(C), normoxic
tubules incubated in very high or no Pi media
released lactate dehydrogenase (LDH) to nearly
the same degree as tubules exposed to hypoxia in
the presence of normal Pi. Since hypoxia is a
condition in which 45Ca uptake is increased, the
present study evaluated the relationship between
Ca kinetics and increased LDH release from
tubules incubated in high (15 mM) or no P1 (0
mM). After isolation using percoll gradient
centrifugation, RPT were placed in either C Pi
media (1.2 mM) or media containing 0, 2.5, 5.0,
7.5, 10, 12.5 or 15mM Pi for 45 mm. Only at 0
and 15 mM Pi did LDH release increase, from 20%
in C to 40% at 0 Pm and 15 mM Pi (both p<.OO1).
45Ca uptake averaged 2.5 nmol/mg in C and was
increased to 3.64 and 5.25 nmol/mg at 0 n*4 and 15
mM Pi, respectively (both p<.O5). Because Gy has
been shown to reduce cell injury during hypoxia,
LDH release and 45Ca uptake were reexamined in
RPT incubated in either 0 mM or 15 mM Pi media
which also contained 2 nil Gy. LDH release did not
increase compared to C (20%), averaging 19 and
17% in RPT incubated in 0 mM Pi + Gy and 15 mM Pi
+ Gy, respectively. However, 45Ca uptake
remained elevated at 3.11 and 5.26 nmol/mg in 0
mM Pi + Gy and 15 mM Pi + Gy, respectively.
These results suggest that RPT membrane injury
induced by deficits or excesses in Pm can be
overcome by administration of G which itself
does not alter the increase in 5Ca uptake that
accompanies abnormal, extracellular Pi levels.
MECHANISM OF REGULATION OF BRUSH BORDER MEMBRANE
(8DM) Na-Pj CONTRANSPORT IN CHRONIC METABOLIC
ACIDOSIS (CMA). B.M. Balrd*, P.V. Wilson*, and N.
Levi. VAMC and U of TX SW Med. Ctr., Dallas, Tx.
CMA impairs renal tubular Pi transport, but
the exact mechanism is not known. In a model of
CMA in the rat (Ed in the diet for 6 days), we
found that there is a significant decrease in 8DM
Na—Fl cotransport (444 in dMA vs 621 pmol
Pi/5sec/mg protein Con, p<.Ol). The decrease in
Na—Pi cotransport was not mediated by a faster
dissipation of the Na gradient, as in the
presence of 5mM amiloride Na—Pi cotransport was
still decreased in dMA (521 in CMA vs 821 pmol
Pi/5sec/mg protein in Con, p<.01). Kinetic
studies of Pi uptake revealed that the decrease
in Na—Pi cotransport was caused by a decrease in
the Vmax (1480 in dMA vs 2288 pmol Pi/5sec/mg
protein in Con, p<.Ol). We then determined
whether the decrease in the Vmax of Na-Fl
cotransport was mediated by i) a decrease in 8DM
fluidity (fluorescence anisotropy of
diphenyihexatriene: r,,1) and/or ii) a decrease in
Na—Pi carrier number (Na gradient-dependent
equilibrium binding of phosphonoformic acid:Na-
PFA). We found that DBM fluidity is not altered
= 0.232 in dNA vs 0.229 in COD, p=NS), but
that there is a decrease in the Vmax of Na—PFA
binding (24.76 in CMA vs 40.46 nmol PFA/3omin/mg
protein in Con, p<.0l).
Thus, dMA caused a 35.3% decrease in the Vmax
of Na-Fl cotransport which was closely correlated
with a 38.8% decrease in the Vmax of Na-PFA
binding. We therefore propose that a decrease in
the number of Na-Pi carriers plays an important
role in the impairment of renal tubular Pi
transport in CMA.
EFFECT OF Pi RESTRICTION ON THE RELATIONSHIP
BETWEEN INTRACELLULAR P1 and RENAL Na-Pi
COTRANSPORT CAPACITY INGRO WING GUINEA PIGS.
M. Barac-Nieto. T.L. Dowd and A. Spitzer. Albert
Einstein College of Medicine, Departments of Pediatrics
and Physiology & Biophysics, Bronx, N.Y.. 10461.
Work performed in our laboratories has revealed an
inverse relationship between renal NaF_Pi cotransport
capacity (Ymax) and NMR visible intracellular
concentration of Pi [Pij1, during growth. The goal of
the present studies was to determine the effect of
dietary Pi restriction on this relationship. Guinea pigs,
<1 and >4 week-old, were fed either a normal (0.76%)
or a low (<0.0 1%) Pi diet. IP1J1 was measured by NMR
in isolated perfused kidneys. Ymax (nmol/mg.sec) was
determined in renal brush border membranes prepared
by Ca2 precipitation.
The NMR visible [Pij was 51% lower (p<O.05). while
the Vmax was 4.5 higher (p<O.Ol) in the newborn than
in older animals. In the adult, Pi deprivation decreased
the [Fiji by 60% (p<O.05) and increased the Ymax by
2.2-fold (p<0.O5). In the newborn, neither the [Pi]1
(p>O.3) nor the Ymax (p>O.8) changed significantly. P1
deprived animals had similar [P1]1, but the Ymax was
1.9-fold higher in the newborn than the adult. Thus,
the inverse relationship between [P1]1 and the Vmax of
Na+_Pi cotransport is mantained in P1 deprived animals.
However, the low [Fiji prevailing in the newborn can
account only in part for the high Ymax of NaLP1
cotransport observed at this age.
Normal diet
Age, weeks <1 >4







ACUTE RENAL DENERVATION (DNX) RESTORES THE
PHOSPHATURIC EFFECT OF PARATHYROID HORMONE (PTH)
IN ACUTELY PHOSPHATE-DEPRIVED RATS. L_
Berndt*, A. A. Khralbl*, A. Rybczynska*, A.
Hoppe*, and F. G. Knox, Mayo Medical School,
Rochester, MN 55905
Recent evidence suggests a possible role for
the adrenergic nervous system in phosphate
conservation. The present study determined
whether acute renal DNX would restore the
phosphaturic response to PTH in rats deprived of
phosphate for I day. Clearance experiments were
performed in acutely TPTX rats fed a normal (NPD,
0.7% P, n—8) or low phosphate diet (LPU 0.07%,
n=9) for 1 day. The left kidney in each animal
was DNX by stripping all visible nerves from the
renal artery and vein and then painting them with
10% phenol in ethanol. Control clearances were
taken from the DNX and contralateral innervated
kidney (INN) 2 hr after TPTX and 1 hr after DNX.
PTH (33 U/kg+l U/kg/mm) was infused and the
clearances repeated 45 mm after initiation of
the PTH Infusion. PTH increased the FE from
19.0 3.7% to 39.1 2.9% in DNX kidneys from
rats fed NPD.
Fractional Excretion of Phosohate (F,1i
DNX INN
C E C E
LPD + PTH 11.6 34.5 8.3 22.&
SE 1.8 2.0 1.6 1.5
p<.O5 paired t, tp<.05 group t, DNX compared to
INX kidney
We conclude that the restoration of the
phosphaturic effect of PTH by acute renal DNX
implicates an important role for the adrenergic
nervous system in acute phosphate conservation.
ITJl3Co1Inl3rA1, a Ric IZAPIt4 OF PIaJMIN,
ThDIN-D9K 28I( IN Rltl' KEEVE!.
R.J.M. Binsls*, J.A.H. Thmaer,nans*, A. H•tg* ars
C.H. van 05*. Dept. Thysiology, University of
Nijmegen, the Netherlaods (intr. by R.A.P. Iene).Inuscytodaica). detection of calciu binding
proteins (CaBP) was used to sbzly structural and
funoticsial heterogeneity of cells lining the distal
tubules and collecting ducts. Mitisera, with high
specificity and withcsit cross reactivity for otherCSBP, were raised in raits against caibiniin-D8
fran bovine kidney and caThindin-D fran bovine
intestine aix! parvaThumln fran ral*it xmiscle. )bno-
clcmal antibodies recognizing specifically the
thick ascending locp of Henle rasp. principal cells
of the collecting duct ware used to identify dif-
fei:ent cell types. In the rat kidney, paxvalhixnin
aix! Ca]bindin-D9K ware colocalized in both the thin
and thick locpe of Henle and distal convoluted
tubule. In the collecting duct their presence was
restricted to the intercalated cells. Interesting-
ly, in all responsive cells parvalbumin aix! cal-
bindin-D9K were present exclusively alca the baso-
lateral maibrane. Caibindin-EsR y presentIn ti cuter part of the cortex, where it was lo-
calized in the distal convoluted bile aix! in the
transition to the collecting duct. In these cells
ca]J.zx!in-D28K was evenly distributed thrah the
cytcsol. '28K' tfllliiCS parVaib.urun and
call .rdln-D9K, ld not be donstrated in the
loops of Henle or collecting duct. Dxible limino-.
staining experiments revealed that in distal convo-
luted tubules all three tested CaBP ware colocal—ized in 90% of the cells. The localization of
arvalb.nnin aix! Thixdin-D9K in the 1oops of Henle
end intelated cells suggest that aiso these
cells may be involved in active Ca reabsorption.
EVIDENCE FOR A Ca2 PUMP IN LLC-PK1 AND
MDCK CELLS. J.L Borke. A.J. Caride,t J.T. Penniston,*
andR.Kumar. Mayo ainic and Foundation, Rochester, MN
Our previous studies have shown that epitopes of the
plasma membrane Ca+4pump and the 28 kDa calcium
binding protein (CaBP) are present in cells of the distal
convoluted tubule (J. Clin. Invest. 80:1225-1231, 1987; Kid.
mt. 34:262-267, 1988; Amer. J. Phys., In Press, 1989). To
study the relationship of these proteins in renal epitheial
cells in culture we sought epitopes of these proteins in LLC-
PK1 and MDCK cells. We have previously isolated a
polyclonal antibody against chicken 28 kDa CaBP and a
monoclonal antibody (5F10) against human red cell plasma
membrane Ca++ pump These antibodies were used in
immunohistochemical and western blotting procedures. We
found that the plasma membranes of both cell lines
contained epitopes of the plasma membrane Ca-pump with
molecular weights of -140 kDa. Asymmetric staining of cell
membranes was not observed in either cell type. When
incubated in the presence or absence of 1O-5M 1,25(OH)2D3
for 24 hours prior to fixation, neither cell line contained
epitopes of the 28 kDa CaBP.
Conclusion: The above studies suggest that LLC-PK1 cells
and MDCK cells contain plasma membrane Ca++ pumps of
the red cell type. Our findings are supported by the
observations of Paiys et al (BBA 888:70-81, 1986) who
demonstrated ATP and calmodulin dependent Ca+ +.transport
in LLC-PK1 cells.
ACETAZOLAMIDE INCREASES NE!' CALCIUM
REI'ENTION IN THE RAT. D. Bushinskv. D. Miller,* B.
Johnston,* and M. Favus*. University of Chicago, Chicago,
IL and University of Rochester, Rochester, N Y.
Bone mineral is continually deposited and resorbed.
Resorption, which involves osteoclastic proton secretion
into the microenvironment between the cell and mineral
is decreased by carbonic anhydrase inhibition. We asked
whether a carbonic anhydrase inhibitor, acetazolamide
(AcAz), would increase calcium (Ca) retention in the rat.
We fed adult rats 15 g/d of a 0.6% Ca diet. After 7 days
some remained on the unaltered diet (Ctl) while others
had AcAz (37.5 mg/rat/d) added. Since AcAz acidifies the
rat, which alters Ca homeostasis, others were given either
8 mmoles/rat/d of NH4CI or Arg HCI (Arg) to produce
comparable acidosis. 6 d Ca balance was then measured.
a %Ca Abs E L25(OH)
Ctl 11 7±1 40±3 210±15 52±8
NH4CI 8 43±4' 45±2 199±11 36±4Mg 8 45±3' 44±3 194±15 56±10AcAz 6 37±5' 61±3' 289±12' 23±2'
Values are mean±SE; n=number of rats; UCa, urine Ca
(mg/6d); %Ca Abs, % Ca absorption (6d); Ret, net Ca
retention (mg/6d); 1,25(OH)2D3 (serum, pg/mi); ', p<O.05
vs. CFL +, p<O.O5 vs. NH4CI; #, p<O.O5 vs. Mg.
All treatments increased UCa; however, only AcAz
increased Ca absorption, which was not mediated by
increased 1,25(OH)2D3, and retention. Since the vast
majority of body Ca is in bone, our data suggest that
AcAx increases bone mass in the rat. Whether AcAz will
increase bone accretion in man remains to be determined.
TIE INHIBITION PHOSPHATE UPTAKE BY DIPANIPE
(DA) IN CILTURED CPOSSUM KIDt€Y ((1<) CELLS.
L. Cheng and K. Yorteaura. (intro, by E. Kraus)
CRC, NIA, NIH, Baltimore, 14) 21224
The effect of DA on phosphate uptake was
studied in cultured DI( cells which display the
properties of renal proximal tubules. When
cells were preincubated with 10—' N DA for 1 hr,
Na—dependent phosphate uptake was decreased from
3.19±0.40 to 2.28±0.26 nmol/mg proteln.2 mm.
Na-independent phosphate uptake was unaffected
by DA. DA also increased the cAl'F level. A DR1
agonist, 5KF825263, mimicked the DA effect,
whereas a DA2 agonist, Ly171555, had no effect.
Since DA not only can interact with DA recep-
tors, but also can activate a and B adrenergic
receptors, antagonists of dopamine, a and B
adrenergic receptors were tested against 04
effects on phosphate uptake and cAM'.
Na—dependent Phosphate cAP production
uptake (nmol/ing protemn.2min) (pmol/mg.)
Control 2.73±0.24 22.83±1.03
04 2.30±0.22* 28.50±l.17**
DA+SCH23390 2.70±0.28 21.36±2.12 M
DA+Spiperone 2.36±0.24 29.17±1.37
DA+Prazosin 2.31±0. 18 28.17±2. 18
0A+Yohintine 2.35±0.24 27.38±1.18
DAsPropanolol 2.36±0.22 27.43±0.49
*p<0.05, **p<0.0l, compared to control
Ap<0.05, Mp<0.0l, compared to DA
These results show that activation of DA
receptors by DA and SKF825263 can inhibit
phosphate uptake in OK cells. This effect maybe mediated by stisulation of cAM' production.
DEVELOPMENTAL CHANGES IN 14C PHOSPHONO-
FORMATE BINDING TO RENAL MICROVILLI. H. Corey,
M. Barac-Nieto and A. Spitzer. A. Einstein Coil. Med.,
Depts Pediatr., Physiol. & Biophys., Bronx, N.Y., 10461.
We have reported (Kidney mt. 35:385,1989) that the
Vmax of NaF_Pi cotransport in renal brush border
membrane vesicles (BBMV) is substantially higher
(p<0.0l) in the newborn than in the adult guinea pig
(650±77 vs. 144±17 pmo1/mgs, respectively). Whether this
is due to a larger number or a higher mobility of the
symporters is unknown. To determine the developmental
changes in the membrane density of Na+_Pi symporters
we studied the kinetics of Na'dependent binding of
phosphonoformate (PFA). PFA is a competitive inhibitor
of Na-Pi cotransport that binds to, but is not
transported by. the symporter. The experiments were
done in BBMV prepared from kidneys of 3-14 and >57-
day-old guinea pigs by Mg2F_precipitation. 14C-PFA
binding to the vesicles was measured after 20 mm of
r—_-——————————
incubation in the presence of
NaCI or KCI. using a rapid"°'° filtration method. The
maximum (Nmax) Na-
dependent 14C-PFA binding
,, was 2.7-fold greater (p<0.O5)
I I I in the newborn than in theI L adult (11.35±2.68 vs. 4.22±0.83
nmol/mg, respectively).
whereas the Km was similsr
'IJ (p>0.5) at both ages (1.46±0.58
vs 1.34+0.46 mM, respectively)
These findings indicate thst
the 4.5-fold difference in Vmax of NaF_Pi cotransport
between newborn and adult animals is due to a 2.7-fold
higher symporter density (Na'-dependent PFA binding
Sites) and a 1.7-fold higher mobility, or turnover number
(Vmax/Nmax), of the symporters.
EFFECTS OF PHOSPHONOFORMIC ACID (PFA) ON
CYTOSOLIC PHOSPHATES IN THE IN VIVO KIDNEY.
Larry D. Cowgiil and Larry A. Neal'. Univ. of Calif., School of
Vet. Med., Dept. of Med., Davis, CA.
Luminal transport of phosphate isnecessary to sustain metabolic
and oxidative processes in the kidney dependent on cytosolic
phosphate (Pi); however, the effects of acute inhibition of
phosphate transport on the Content of cytosolic phosphates arc
unknown. The content of Pi, NAD and ATP and the excretion
(EX) of phosphate and PFA were measured by 3'P-NMR
spectroscopy in the in vivo mouse kidney. Hourly spectra were
acquired at 146 MH, before (baseline) and for 2 h after
intravenous administration of PFA (1 smo1/gm/b), an inhibitor of
phosphate transport, or saline in PTXed mice. Changes (in % of
baseline measurements) in cytosolic metabolites or urinary
excretion were computed from the intensities of their respective
resonances in sequential spectra.
Change (% of baseline)Saline (n 6) Pi NAD ATP EX,,.
1 it 106±7 116±8 106±4 164±22




87±3' 96±7 97±2 556±95"
82±4' 98±7 93±3 1171±418"
',p<0.O5; +,p<O.Ol vs baseline
#,p<O.O5vs saline
PFA excretion rose progressively and promoted a 10-fold
increase in EX,,, over the course of the experiment. In contrast,
Li decreased slightly compared to both the baseline measurement
and the saline controls. Neither NAD nor ATP were affected by
PFA administration. These data suggest acute decreases in the
luminal transport of phosphate minimally alter the content of
cytosolic phosphates in the mouse kidney.
MINERAL METABOLISM IN CAPD PATIENTS TREATED WITH
CaCO3 ANDSTEPWISE REDUCTION OF DIALYSATE CALCIUM
J. Cunninoham', N. Sawyer, p Altmann', F. Marsh', K. Noonan'
(intr. by E. Slatopoisky). The London Hospital, London, UK.
Although CaCO3 is an effective phosphate (Ri) binder, its use is
bedevilled by the development of hypercalcemia in some patients.
Following our previous experience using CaCO3 in hemodialysis
patients with stepwise reduction of dialysate calcium to control
complicating hypercalcemia (Nephml Dial Transplant 1989; 4:105),
we have now evaluated this strategy in CAPD patients. After a three
month run In, 16 CARD patients were converted from aluminum (Al)
Pi binders to CaCO3 and followed for at least four months
thereafter. Standard CAPD fluid (1.75 mM Ca) was used and
stepwise reduction of dialysate Ca to 1.45 mM and if necessary to
1.00 mM was made in those patients who became hypercalcemic.
The mean daily dose of CaCO3 needed to achieve Pi control was 96
mmol (9.6 g) - range 38-150 mmol (3.8-15 g). None of the patients
needed to continue on Al binders. Small but significant increases in
ionized Ca and total Ca were seen, while intact PTH (Allegro) and
serum Al both fell significantly (see table). Neither Pi, nor the Ca x Pi
product changed significantly.
Ca (Ion) Ca (total) Pi PTH Al Ca a Pt
(n*4) (mM) (mM) (pg/mI) (hg/I) (mM)
Al 1.17±0.01 2.4±0.1 1.7±0.1 226±61 31±11 4.0±0.3
CaCO3 1.26±0.03' 2.6±0.1' 1.5±0.1 144±35' 22±9' 3.8±0.3
p < 0.05 vs. Al value (two tailed test)
Nine of 16 CaCO3 patients became hypercalcaemic - this
responded in 6 to dialysate Ca reduction to 1.45 mM and in 3,
further reduction to 1.00 mM was needed.
ThUS the use of oral CaCO3, with stepwise reduction of dialysate
Ca, allowed good P1 control, improved parathyrold and Al Status,
satisfactorily controlled hypercalcemia in those patients in whom it




PROTEIN KINASE A (PICA) AND PROTEIN KINASE C (PKC)
HAVE OPPOSITE EFFECTS ON PHOSPHATE TRANSPORT
IN HELA CELLS. JP Middleton*, H Albers*, and
JR Raymond. Duke & VA Medical Centers, Durham, NC 27710.
Sodium-dependent phosphate transport (SDPT) is a component of
many cell systems. However, its regulation has been studied mainly
in renal cell systems, particularly the OK cell. Both PICA and P1CC
have been implicated in the inhibition of SDPT in renal epithelial
cells. We examined short-term regulation of SDPT by PICA and PKC
activation in the HeLa human cervical carcinoma cell line.
SDPT was saturable, >90% sodium-dependent, and had transport
kinetics (Vm = 4.08 0.25 nmol/mg protein/3 mm; Km = 0.11
0.02 mM phosphate at 140 mM sodium) similar to OK cells (V,,, =
7.71 nmoljmg/3 mm; Km 0.18 mM). PICA activators (agents that
elevate cAMP levels in BeLa cells) consistendy inhibited SDPT=
35% maximally, in a dose- and time-dependent fashion (within 5-15
miD). The changes for all agents were due solely to a decreased Vmax.
Km did not change.
P1CC activators (phorbols & DAG analogs) stimulated SDPT'. 30%
maximally in a dose- and time-dependent fashion (within 5-10 mm).
Increases were due solely to increased V,,, for all agents. P1CC acti-
vation was confirmed by lole cell phoshorylation, 2-D electrophor-
esis, and measurement of hpi incorporation into the MARCKS (myr-
istoylated lanine- pch kinase gubstrate) phosphoprotein. The inact-
ive phorbol ester 4-a-PDD had no effect. Moreover, down-regulation
of PKC by overnight incubation with 10 ILM PMA completely ablated
the stimulatory response of all PKC agents. Because PKC activation
putatively inhibits SDPT in OK cells, these results raise the distinct
possibility that the sodium-phosphate symporters are different in the
two cell lines.
These findings demonstrate that 1) SDPT is subject to complex
short-term regulation in BeLa cells 2) the regulation of SDPT can be
studied in non-renal epithelial cell systems 3) the HeLa cell line is a
useful model system for such studies, and 4) the sodium-phosphate
symporlers expressed in the HeLa and OK cell lines may be distinct
entities.
RA1IITIDINE REDUCES CALCIUM-CARBONATE ABSORPTION.
Enia 0,Sicuso C,Patlongo S. Centre di Pisiologia
Clinics del. C.N.R. Reggio Calabria. ITALY.
It is often assumed that gastric acid accretion
plays an important role in the absorption of
vater-insoluble calcium salts like calcium
carbonate (CaCO3). However, the two studies which
addressed directely this issue have produced
ccntrasting iresults. The issue is of clinical
relevance when CaCO3 is prescribed to patients who
assume H2 antagonists. We evaluated whether
Ranitidine (Ra)interferes with CaCO3 absorption by
studying the changes in serum total and ionized
calcium following a large dose of CsCO3. Seven
healthy subjects were studied on two occasions,
one week apart. On both studies CaCO3 powder (10
grams) was administered at 9 a.m. and blood
samples were taken in duplicate before and 4 hours
after the assumption of CaCO3. One hour before
CaCO3 administration subjects ware given either a
placebo or 300 mg of Re according to a randomized
and cross-over design. As shown in the Table, on
the placebo day serum total(p<O.OO1)and ionized
calcium (pO.OO2) rose consistently, venous
IICO3(p—O.085) rose slightly. Interestingly Ra
abolished these changes suggesting that reduced
gastric acidity impairs calcium absorption.
PLACEBO RM1ITIDINE
basel 4 hours basal 4 hours
Ca++nsnol/l 1.20±.08 1.31±.09 1.14±.11 L.15±.14
T Ca mg/dl 8.66±.96 9.43±1,0 8.82±.79 8.95±.48
llCO3 mEq/l 25.1±1.5 25.8±1.9 25.6±1,6 25.5±1.9
Large doses of CaCO3 are increasingly prescribed
to patients with chronic renal failure who often
assume H2 antagonists. Our data suggest that this
calcium salt Isay be not adsquately absorbed in
these patients.
RAPID KINETICS OF CA2+ INFLUX IN RAT PROXIMALTUBULES:
THE ROLE OF DIHYDROPYRIDINES. N. Gilberr, ,J.H. Dominguez,
and J. Rothrock. VAMC and Indiana U. Sch. of Med.,
Indianapolis, IN.
The evaluation ot 2+ influx in rat proximal tubules
(tubules) is complicated by several factors. Electrophyslologic
records of Ca2 Influx may be difficult because of the high
conductance of ion channels with low specificity. Measurements
of initial rates of 45Ca2 uptake may not be easily separated
from binding of 452+ For these reasons, we developed a
method to appraise the initial rate of Ca2 influx in tubules.
The tubules were loaded with fura-2 and suspended in Ca2-
free Krebs-bicarbonate buffer (KB: 95/5 02/CO2, 37CC).
Three groups of tubules were examined: control, exposed to the
Ca2 channel activator BAYK8644 (BAY, Miles) and exposed to
the Ca2 channel inhibitor nitrendipine (NT, Miles). Cytosolic
Ca2 (Ca21) in tubules was measured 600 times during 1000
msec with a double beam fluorescence spectrometer. A basal
record of f2+1 was obtained for 500 msec (300
measurements), and a 500 msec record was obtained after
external Ca2+ (Ca2+o) was changed electronically from zero to
5 mM (300 measurements). After 100 msec of the increase in
Ca20, basal Ca2 changed by +75 5 (nM, mean SE) in 4
control tubules; by +245 28 in 4 tubules treated with 10-4
M BAY (p < 0.01); and by +67 8 in 4 tubules treated with
10-4 M NT (NS). In other groups of 4 tubules each, 10-5 M
and 10-6 M BAY and NT did not change the rate of Ca2 influx
as determined from the change in Ca2+1. These results support
the hypothesis that tubules have dihydropyridino-sensitive
Ca2 channels. Although these Ca2 channels may not
participate in resting Ca2 influx as defined by the lack of
effect of NT. However, their activation by BAY causes large
increases in Ca2+ influx. The cellular events which activate
these Ca2 channels In intact tubules are unknown.
EFFECTS OF ALUMINUM ON OSTEOBLAST FUNCTION IS
INFLUENCED BY VITAMIN 0 STATUS. Bill Hobbs*,
Daniel Lajeunesse*, and Sandra Cuggino, Depts. of
Medicine and Neuroscience, Johns Hopkins
University, Baltimore MD. and H6pital Maisonneuve-
Rosemont, Montreal, Canada,
Many dialysis patients exhibit an aluminum-
dependent renal osteodystrophy characterized by
decreased bone matrix depoaition. The role of
hormonal status in the development of this
condition remains undefined. We have used the
cultured osteosarcoma cell lines MG63 and ROS
17/2.8 to investigate the effects of aluminum (Al)
on vitamin 0 dependent osteoblast function. A 24
hr treatment of MG63 cells with 10'M Al causes a
58% increase in 1,25 dihydroxy vitamin D (D,)
dependent alkaline phosphatase activity; 10M Al
causes a 72% increase in parathyroid hormone
induced cyclic AMP production,Osteocalcin (OC) is the most abundant
noncollagenous bone matrix protein. OC production
has been used clinically as a marker of bone
turnover. OC release from ROS or MG63 cells is
stimulated by D, parathyroid hormone or dibutyryl
cyclic AMP (diBut). Incubation with 10M Al causes
25±1% inhibition of OC release in the presence of
submaximal treatments needed for stimulation of
osteocalcin release (0.5 nM D3 and lOAM diBut). 5y
contrast, l0'M Al does not inhibit DC release in
the presence of doses of D3 and dihut which cause
maximal stimulation of DC release (4nM D3 and 10diBut). We conclude that the effects of Al on
osteoblast function depend on the level of
hormonal activation. The deleterious effects of
Al with the development of ienal osteodystrophy




Forskolin 10 sM 62.7 1.4
8-Br-cAMP .1 mM 65.3 2.7
Bu2-cAMP .1 mM 64.0 2.0
Cholera Toxin 63.5 1.5
Vmax toLl
PMA I tiM 128.3 5.4
PDBu 1 pM 126.4 8.1
DiC8 100 nM 129.8 5.6
OAG 100 nM 127.5 2.9
4-aPDD 1pM 101.9 2.9
Abstracts 457
QUANTITATION OF Na-P1 SYMPORTERS IN RENAL
CORTICAL BRUSH BORDER VESICLES (BBMV). A. Hoppe,
J.-T. Un, and T.P. Dousa. Nephrology Research Unit, Mayo
Clinic and Foundation, Rochester, MN 55905
To determine density of Na-P, symporters in BBM from
rat renal cortex, [14C]-phosphonoformic acid ([14C1-PFAD, a
competitive inhibitor of Na-P, cotransport, was employed as
a probe. In freshly prepared BBMV the [14C]-PFA binding
was measured under completely equilibrated conditions
(extravesicular Na, K, and H+ = intravesicular Na, K,
and H) in order to avoid allosteric effects of these solutes.
BBMV were preincubated in a medium without or with
addition of 20 x molar excess of P, to determine the P1 -
protectable PFA-binding sites, and then [14C1-PFA was
assayed using a rapid filtration technique. [14C1-PFA
binding in the presence of NaCI was more than two times
higher than with KCI. Only the [14C]-PFA binding in the
presence of Na was fully saturated and displaceable by an
excess of Pi. Analysis of the Prprotectable L14C]-PFA
binding by Scatchard plot (n = 5) showed B,,... = 375
129 pmoles PFNmg protein, K1, = 158 18 M; the Hill
coefficient was 0.91 0.08 (n = 3). Analogous values for
Na-dependent binding of [3H]-phlorizin determined in
aliquots of the same BBMV were Bm 310 37
pmoles/mg protein and K, = 2.2 0.5 uM (n = 3). From
these findings we conclude: a) measurement of r
protectable [14C]-PFA binding is suitable for determination
of numbers and affinity of Na-P, symporters in renal BBMV;
b) the affinity of PFA for Na-P, symporter is similar to
affinity for P1 (K,j, as determined from measurement of Na-
gradient-dependent P1 uptake by BBMV; C) both Na-P,
symporters and Na-D-glucose symporters are present
within renal BBM in a similar density.
ROLE OF TIGHT-JUNCTIONAL PATHWAY (TJP) IN
TRANSEPITHELIAL CALCIUM (Ca) TRANSPORT IN
ILEUM. M.S. Hu*, P. Abdella*, L.L.
Hardwick*, N. Jamgotchian* and D.B.N. Lee.
VA Med. Ctr., Sepulveda and UCLA Sch of
Med., Los Angeles, California.
Ileum is the major site for Ca
absorption in vivo. We measured mucosal(M)—
to-serosal(S) (Jms) and S-to-M (Jsm) Ca
fluxes (in nmoles/cm2/hr) in ileum from
male Wistar rats (400g), using the Ussing
technique. Mannitol (Mn) is used as a probe
for TJP solute traffic. Under basal
conditions Jms=i8±2 and MnJsm6O±4
indicating asymmetric solute movement
across TJP. Cajms..20±2 and caJsm44+4, also
reflected a net secretory flux. Calculation
of apparent permeabilities (P'=J,/(x])
suggests the entire cajsm traverses the
conductive TJP, while cajms is part
conductive, part active. With mucosal
addition of the junction—active bile salt,
taurodeoxycholate (TDC, 2mM), TJP solute
traffic increased and became symmetrical
Jms=96±7, HJsm=84±5). cajms (69±4) also
equaled •Jsm (66±5) with both fluxes fully
accountable by transit through the TJP.
Under Post-prandial conditions of high
luminal (Ca ) and increased junctional
permeability net Ca absorption can occur in
quantity through the TJP. Cellular Ca
absorption, activated at low luiuinal [Ca2]
may serve only to reduce net Ca secretion
under basal conditions. Both vectorial and
quantitative regulation of solute flow
occur through TJP.
MECHANISM OF CISPLATIN EFFECT ON RENAL TUBULAR
PHOSPHATE TRANSPORT. Paul N. Kintziger*, Polly Von
Holst* and Henri E. KUntziger. Hopital Pasteur—
Vallery—Radot, Paris, France and Cours
Uni versi tai re, Luxembourg.
The nephrotoxic drug Cisplatin (CPt)
influences proximal tubule Brush Border (BB)
phosphate (P1)/Na cotransport. This study examines
its mechanism by both in vivo kidney clearance and
in vitro Pi uptake by BB membrane vesicles (BBMV)
prepared from renal cortex by Mg precipitation.
CPt increases, but transplatin (TPt) decreases Pi
BBMV uptake at 20 s (in % of Equilibrium), as
compared to controls (C : 305 +1— 40 CPt
375 +1— 2 ; p < 0.05 ; TPt : 230 +1— 15 ; p < 0.01,
N=3, me4n +1- SD). Overshoot BBMV Pi uptake (y)
decreases with increasing preincubation time (x)
of CPt without Cl (y = -3.5 x + 684, N=1O,
p < 0.001). CPt increases Pi uptake by BBMV from
juxtamedullary (3M) nephrons only (C : 654 +1— 106
CPt : 821 +1— 119, p < 0.05, N=6). In animals
injected 2 hours previously with CPt, urinary Pi
fractional excretion (FE, Z) is decreased (C
22 +1— 1.7 ; CPt 9 +1— 5, N=8, p < 0.01). JM
BBMV P1 uptake is increased 16 hours after CPt
injection (C : 545 +1-84 ; CPt : 846 +1— 89, N=2,
p < 0.05), but decreased 24 hours after injection
(402 +1- 43, p < 0.001). To conclude : the
stimulatory effect of CPt on P1 tubular transport,
disclosed both at the BBMV and for the whole
kidney, depends on its cis structure as well as on
the presence of 2 Cl atoms.
ROLE OF BRUSH—BORDER MEMBRANE FLUIDITY IN EARLY
ADAPTATIN TO DIETARY PHOSPHATF4 RESTRICTION. KA
Knibloe , I Kurtz, K Golchini , & BS Levine. VA
Med Ctrs. WLA & UCLA Sch Med, Los Angeles, CA
Recent studies suggest that lowering dietary
phosphate (Pi) for several days alters the
fluidity of renal proximal tubule brush—border
membranes (BBM) in association with an increase in
Na—dependent Pi transport (Na—Pi). These
observations have led to the hypothesis that
changes in BEM fluidity play an important role in
renal adaptation to dietary Pi deprivation.
Changes in Na—Pi transport occur 2—4 hours after
the initiation of Pi deprivation yet no data
exists regarding BBM fluidity at this time period.
Therefore, we evaluated the relationship between
Na—Pi transport and BBM fluidity after 4 hrs of P—
deprivation. Rats were fed either a low Pi diet(0.03%), —P, or the same diet supplemented with Pi(0.6%), +P. After 4 hrs. the rats were killed,
and renal cortical BBM prepared. BBM vesicle (V)
Na—Pi uptake was measured and BBM fluidity was
assessed using fluorescent polarization with 1,6—
diphenyl—1,3,5—hexatriene. Na—Pi uptake was 411±
4 pmol/mg protein/5 seconds in +P and 931 78 in
—F, p < 0.01. Uptake at 60 minutes was not
different between groups. BBM fluidity was also
not different between groups; 0.207 0.009 in +P
and 0.205 0.005 in —P, P > 0.05. These studies
demonstrate that changes in BBM Na—Pi transport
occur prior to demonstrable changes in Pitransport suggesting that changes in Na—Pi
activity can occur independent of changes in BBMfluidity. Further studies are needed to determine
the significance of alterations in BBM fluidity
after several days of Pi—depletion.
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EFFECT OF PROPRANOLOL ON PARS RECTA PHOSPHATE
REABSORPTION IN RESPONSE TO PTH IN PHOSPHATE-
DEPRIVED RATS. F. G. Knox, A. Rybczyllska*, A.
Hoppe*, and 1. J. Berndt*, Mayo Medical School,
Rochester, MN 55905
The decreased phosphaturic response to PTH in
rats fed 1 day low phosphate diet (LPD) can be
restored by propranolol infusion, but the nephron
site of this restoration is not known.
Experiments were performed on acutely TPTX rats
fed for I day with LPD (0.07%) or normal -
phosphate diet (NPD, 0.7%). After 1 hour
infusion of propranolol (20 pg/kg/mm) (n6) or
vehicle (n9) control clearance and micropuncture
samples were collected. PTH (33 U/kg + 1
U/kg/mm) was infused for 1 hour and samples were
recollected.
Fractional Delivery of Phosphate %
IP ED URINE
C PTH C PTH C PTH
LPD,Veh 10.6 39.1k 2.3 IS,3 0.4 l8.2
SE
LPD,PRO 14.7 43.O 5.5 32.2w 2.2 3O.4
SE
tp.c05, group t, as compared to vehicle-infused
animals; tp<.05, paired t, as compared to control
period; IP, late proximal tubule; ED, early
distal tubule; Veh, vehicle; PRO, propranolol
In the NPD group, propranolol infusion did not
change phosphate delivery along the nephron in
the presence and absence of PTH.
We conclude that the restoration of the
phosphaturic effect of PTH by propranolol
infusion In rats deprived of phosphate for 1 day
is due to decreased reabsorption of phosphate by
the pars recta segment of the proximal tubule.
EXIERNAL SODIUM ALTERS CELL CALCRJM I-IOMEOSTASIS IN
RAT PROXIMAL TUBULES. S. Kwon', J. Rothrock, and J.H.
Dominguez. VAMC and Indiana U. Sch. of Med. Indianapolis, IN.
In rat proximal tubules (tubules) cytosollc Ca2 (Ca21) is
regulated in part by a Na/Ca2 exchanger (Na+/Ca2 t.I.),
which promotes Ca2 efflux. We showed previously that the
driving force for Ca2+ efflux Is a predominance of the
electrochemical gradient of Na over Ca2+ (LNa+>
iCa2) on the Na/Ca2 U. These results predict that
gradual reductions in b.iNa+ may affect Ca2+i homeostasis. To
test this hypothesis, we measured 45Ca Influx in rat proximal
tubules suspended In Krebs-bicarbonate buffer (KB, 95/5
02/C02, 37CC). We found that isosmotic reductions In
external Na (Na+0) from 150 mM to 132, 114, 69. 51, and
20 mM increased 2 mm 45Ca uptake 21 4, 31 7,
47 10, and 105 2%, respectively. The estimated 1/2
maximal activation of Ca2+ uptake was achieved at 34 1 mM
Na+0 (n = 6). Of interest is that when Na+0 was reduced from
150 to 130 mM, Ca2 influx increased from 2.5 0.1 to 3.1
0.1 nMoles/mg protein/2min (p < 0.02). In contrast, 45Ca
efflux was not Inhibited when Na+0 was reduced from 150 to
130 mM. The effect of Na0 reduction on Ca2'1 was then
measured in tubules loaded with aequorin. Isosmotic reduction
of Na0 from 150 to 130 mM Increased Ca21 from 130 8
to 218 29 nM (p < 0.03). These experiments support the
hypothesis that reductions in AiNa within the
pathophysiologic range affect in part Ca2, homeostasis by
promoting an increase In Ca2 influx. This effect may result
from a greater predominance of AiCa2+ at the level of the
Na/Ca2 ti.. However, thermodynamically, the fall in
AtNa+ may not be sufficient to effect the surge in Ca2 influx.
Alternatively, activation of Ca2 channels must be considered
when Na+o falls.
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EFFECT OF HYDROCHLOR0THIAZIOE ON CALCIUM TRANS.-
PORT BY LUMINAL AM) CONTRALUMINAL MEMBRANES FROM
RABBIT KIDNEY PROXIMAL AND DISTAL TUBULES.
Daniel Lajeunesse*, Ihssane Bouhtiauy*, Marie
Leclerc*, and Michèle G. Brunette. Maisonneuve
Hospital and Univ. of Montreal, Canada.
We recently reported that incubation of
basolateral membranes (BLM) from proximal (PCT)
and distal (DCI) tubules of rabbit kidney with
0.25 s.I hydrochiorothiazide (HCTZ) oea not
influence the ATP— nor Na—dependent Ca + uptake
by these membrane veaicles. We nqi report the
effect of this diuretic on Ca transport
through luminal membranes of the nephron.
Preincubation of brush border membranes from PCI
suspensions with 0.5 rr.i HCTZ did not modify the
uptake of 0.5 s1 Ca2 by these membranes. In
contrast, preincubation of luminal membranes(LUM) from DCT resulted in a two—fold increase
in the permeability of these vesicles to Ca2
(0.26 0.03 vs 0.55 0.07 pmol/ug/10 sec, con-
trol vs experimental (p<O.ODl). A dose respon-
se curve showed that the effect of l-CTZ was pre-
sent at 25 uM and reached a maximull between 100
and 500 uM (ED50 a 37 uM). HCTZ increased Ce2
uptake by modifying the Vmax (14.2 1.8 vs 22.6
3.1 pmol/ug/10 sec, p <0.02) with no change of
the Km. The effect of HCTZ on Ca2' transport
was observed only in the presence of Na at
concentrations above 25 n*'l. Moreover, this
effect was equally observed in the presence of
Cr or SCN as the Na+ salt anion. In contrast,
in the presence of Na2SO4, HCTZ failed to
enhanced Ca2 uptke by Ltli. We conclude that
HCTZ increases Ca transport through LOt-I by a
mechanism which is modulated by both Na and
anions.
EFFECTS OF LUMINAL AND PERITUBULAR [Na] ON CYTOSOL—
IC FREE [Ca] (Caj) IN SINGLE CONNECTING TUBULES
(CNT5): EVIDENCE FOR A BASOLATERAL MEMBRANE (ELM)
Ca—Na EXCHANGER. K. Lau and 3. Bourdesu. Michael
Reese Hosp. and Univ. Chicago, Chicago, Illinois.
Ca—Na exchange may in part regulate Cai in renal
tubular cells. To investigate this possibility, we
studied the effects of selectively altering media
[Na] on Caj in rabbit CNTs dissected and perfused
in vitro. Our basic solution contained (in aM):
NaCl 149, NaR2PO4 lor2, KC1 5, Cad2 1.8, N5SOt,
1.2, dextrose 5.6, and L—alanine 6 (pH 7.4). Caj
was measured with fura—2. With the basic solution
in both the lumen and bath, Cai decreased gradually
in time controls. In contrast substitution of man—
nitol for bath NaCl increased Caj, an effect that
reversed on repletion of MaCi. Substitution of
choline—Cl or TEA—Cl for bath MaCi reproduced the
rise in Caj. This effect was prevented by select-
ive removal of Ca from the bath but not from the
lumen, suggesting that removal of bath Ma causes
peritubular Ca influx. Lumen Na removal attenuated
the rise in Ca due to bath Na deletion. In con-
trast to deleting bath Na, removing lumen Na lower-
ed Cai, whereas repleting it increased Cai. The
latter also was seen on raising lumen [Na] from 0
to 55 or 20 to 120 (but not from 55 to 149) mM,
suggesting a response range to lumen [Na) that
spsns intracellular Na activity. Removal of Ca
from lumen and bath prevented the lumen Na—induced
rise in Caj (but not that elicited by ionomycin).
This lumen Na effect was abolished when Ca was de-
leted from the bath. These results demonstrate BLM
Ca entry driven by an imposed lumen> bath, and pre-
sumably cell> bath, A[Na], a process that is sensi-
tive to lumen [Na]. They strongly suggest the pre-
sence of a Ca—Na exchanger in the ELM of CNT cells.
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THE EFFECF OF K TO CAUSE RENAL P04 CONSER-
VATION IN HEALTHY ADULTS: RELATIONSHIP TO
SERUM PTH. Jacob Lemann. Jr., Richard W. Gray and
Joan A. Pleuss.* Depts. of Medicine and Biochemistry and
the Clinical Research Center, Medical College of Wisconsin,
Milwaukee, Wisconsin.
The acute administration of K as compared to Na augments
distal renal tubular P04 reabsorption in rats, an effect
abolished by PTX (AJP 245:F601-F605, 1983).
Chronic KHCO3 raises fasting serum P04 and lowers
UPO4V/day in healthy adults (KI 35:688-695,1989). To
further evaluate these effects, we observed 8 healthy adults
eating constant diets during initial and final 4-day control
periods and four intervening 4-day periods of NaCl, KC1,
NaHCO3 and KHCO3, 30 mmol t.i.d. with meals (sequence
of salts varied among subjects). When group mean data for
each study phase were evaluated, fasting Upo.4 V/GFR fell as
fasting serum K rose (r=-0.78) and daily Upo4V/GFR also
tended to fall as the mean serum K in 2 fasting samples and a
sample obtained 90 minutes after breakfast plus salt or vehicle
rose (r=-0.41). In addition, fasting serum P04 rose (r=0.78)
as did TmP/GFR (r=0.74). Fasting serum total Ca was
directly related to fasting serum IPTH (intact-Nichols) during
each study phase. Fasting serum iPTH was not affected by
any salt but iPTH fell significantly after breakfast and either
K-salt: KC1 -9±3 pg/mI; pd).O5 and KHCO3 -7±3 pg/mI;
p<O.O5. As average fasting serum K varied in each phase,
fasting serum total Ca rose, r=0.67 and fasting UCaV/GFR
fell, r=-0.78. Daily UV/GFR also fell as mean serum K in
2 fasting samples and a sample after breakfast plus salt or
vehicle rose; r=-0.8 I. These data suggest that variations in
iPTH do not mediate the effects of K to cause renal P04 and
Ca retention in humans, although PTH may still be
permissive. K appears to have an independent effect,
speculatively on bone as well as the kidney, since both
renal P04 and Ca conservation occurred during fasting when
iPTH was unchanged.
DETERMINATION OF Na-P, SYMPORTERS IN
SOLUBILIZED RENAL BRUSH BORDER MEMBRANES (BBM)
BY 14C-PHOSPHONOFORMIC ACID (PFA) BINDING.
Lin, and T.P. Dousa, Nephrology Research Unit, Mayo Clinic
and Foundation, Rochester, MN 55905
Quantity and some properties of Na-P, cotransporters in
solubilized rat renal BBM was determined with use of 14C-
PFA as a probe. BBM vesicles prepared from rat renal
cortex by Mg-EGTA-precipitation procedure were extracted
with 1% s-octylgluoside at 4°C for 30 mi ultracentrifuged,
and the clear 1 o x g supernatant was concentrated by
centrifugal filtration and then employed in the binding
studies. The binding of 14C-PFA was determined by
incubating BBM extract with 1 mM 14C-PFA at 20°C for 30
mm. The bound 14C-PFA was separated from the free
ligand by fast - flow gel filtration on Sephadex G-50 mini
columns. The amount of bound 14C-PFA was two-fold
higher in the medium containing 150 mM NaCI (384 49
pmoles/mg protein, n = 6) than in medium with 150 mM
KCI (190 54 pmoles/mg protein, n = 5). Only the 114Ci-
PFA binding in the presence of NaCI was completely
suppressed by inclusion of a 25 - fold molar excess of
phosphate (P1) in the medium. The analysis of Na-
dependent P, - protectable binding of [14C]-PFA with use of
Scatchard plot showed B,,, 170 pmoles/mg protein and
app KDPFA 300 uM. These results indicate that mild
extraction of BBM with -octyIglucoside yields a soluble
preparation with density and affinity of Na-P,
cotransporters, assessed by P. - protectable [14C]-PFA
binding, which is analogous to those found in fresh BBM.
This extract then can be suitable for reconstitution and
isolation of renal BBM Na-P1 cotransporter.
EFFECT OF MAGNESIUM CITRATE AND MAGNESIUM
OXIDE ON THE CRYSTALLIZATION OF CALCIUM SALTS
IN URINE: CHANGES PRODUCED BY FOOD — MAGNESIUM
INTERACTION. Jill S. Lindberg, Letterman Army
Medical Center, San Francisco, California.
Jean Harvey* and Charles Y.C. Pak, South
Western Medical School, Dallas, Texas.
The effect of magnesium citrate and
magnesium oxide on urinary biochemistry and
on the crystallization of calcium salts was
examined in 7 normal subjects and 4 patients
with recurrent calcium oxalate nephrolithiasis.
When magnesium citrate or magnesium oxide was
administered on an empty stomach (10 mEq
4 times/day or 486 mg magnesium/day for 2
weeks), urinary magnesium rose by only 77—79
mg/day, and urinary citrate increased by
98—142 mg/day. However, urinary calcium rose
by 21—25 mg/day. No significant changes were
noted in urinary saturation of calcium oxalate
or brushite or iii the limit of metastability
(formation product) of these salts. However,
when magnesium salts were provided with meals,
there were more prominent increases in urinary
magnesium (by 92—96 mg/day) and in citrate
(by 218—226 mg/day). Morever, urinary oxalate
declined. Owing to these changes, the urinary
saturation of calcium oxalate decreased, and
the formation product increased.
If magnesium citrate and magnesium oxide
are to be used in the management of recurrent
calcium oxalate nephrolithiasis, they should
be administered with meals.
UDUIATICt OF P1 '1IWtSIORr IN OK C1LS BYGFFlIC ACID. tasxI Iothnmn-Adham,
arid Gregory B. Sorenson . Lpt. of Fediat.,Univ. Utah Med. Ctr., Salt Lake City, Ur.
We discovered that inbation of OK cells
with gcsjthonoformic acid (PFA), a ccaretitiveinhibitor of Na-Pi cotransport, results in an
increased Pi i.ptake. We have now further
explored the niedianise of upregulation of Pi
transport by PFA in OK cells. WA was added to
cell culture niuiu, then removed by washii,
32pJ. uptake detennined in confluent cells.
Preincubation with WA resulted in a tine aed
dose-dependent increase in Pi uptake. Maxinal
effect was cheerved when cells ware prelnaibated
overnight with 5 s24 WA. Uprmulation was
partially inhibited by cyclchexiinide (50 uM)in.icatii a role for de nova protein synthesis.
Increased uptake was due entirely to increased
Pi uptake, with no cthare in Na-
independent uptake. The effect of WA was
specific for Pi, since uptake of alglia-nethyl-gluccyranoside was not increased. Rval of
WA fran culture sedium resulted in a rapid
reversal of upregulation. Kinetic sttdies shoved
increased açarent Wax with no thane in the
agparent ln for Pi. Incubation of OK cells in a
Pi-free med.iuin (IoPIM), resulted in increased Pi
uptake (+43%), canpared to a nedium with 2 1r14 Pi
(Hi.P1M). Upregulation persisted when WA was
added to either LoPiI4 or HIPIM. However, the
additive effect was sore prononn with HiPJ14(+34%) than with IPi14 (+16%). The results are
caipat.ible with increased turnover rate of Na-
Pi cotransporter by either Pt—free nedia or WA,
secondary to synthesis of new co-transporters.
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THE EFFECT OF Mg2 IN THE RENAL Ca2 ATPaae AT
LOW AND HIGH ATP CONCENTRATIONS. Johanne
Maifloux*, and Michele G. Brunette. Mai8onneuve
Hospital and Univ. of Montreal, Canada.
Like in other membranes, the AlP dependent
Ca2÷ transport in the renal basolateral membrane
(BLM) requires Mg2 for qptimal activity. In
contrast, a*'t range of Mg curtails the Ca2+
dependent AlP hydrolysis. We investigated in
renal BLM 1) whether the enzyme, as other cation
transport ATPases, possesses two sites or steps
of AT hydrolysis, and if so, 2) the influence
of Mg + on the two site activities. Our results
demonstrate the existence of a high and a low
affinity sites of ATP hydrolysis with Kms of 6.5
uM and 0.45 all ATP, using 0.2 UN free Ca2. At
the high affinity site (ATP 50 uM), the Ca2
dependent ATP hydrolysis followed a single
Michaelis Menten Kinetics with a KCa2 of 0.08
uM. The addition of 1 rril Mg2 resulted in an
additional AlP hydro1ysia without influencing
the effect of 5a'. At the low affinity site
(AlP 3mM), Ca + also induced an AlP h,ydrolysis
according to a saturable process (KCah+ = 0.02
uM). A this site, low concentrations of Mg2'
< 10— H) increased, the affinity for Ca2 s
calmodulin did. However, the actions of Mg +
and calmodulin were not additive. In contrast,
high concentrations of Mg2+ produced an inten-
sive ATP hydrolysis, but abolished the sensiti-
vity of the AlP hydrolysis to Ca2, as if at
that site, the two cations were in competition.
Based on the analogy with other AlPases, we
propose that the high affinity site is related
to phosphorylation of the enzyme and the low
affinity site, to the Cs2 transport.
CALCIUM BENSINO BYRAT RENAL CORTICAL CElLS ON
HORMONAL-DEPENDENT CAMP PRODUCTION. RS.
MEI1IIS. .LL. Selfter. E. Brown, Division of NephroIor, The
Children's Hospital. Divisions of Nephrology and Endoczlnolor.
Brigham and Woman's Hospital. Boston. MA.
The kidney and parathyrold gland (Pro) play key roles In mineralhomeostasis. Both the Pit and calcltonln-secretlng cells
recognize ainafl changes hi extracellular (EC) Ionized calcium (Ca),
Recent dais suggest that certain segments of the kidney (cortex.
medullasy thick ascending limb. proxhnal tubule and
Juxtaglomerular cell ) also sense changes In EC Ca which modulate
hormone-dependent cAMP and 1.25(011)21) production, and renin
secretion. The purpose of the present study was to examine
mechanisms by which renal cells respond to dlvalent cations by
Investigating the effects of various proximal and distal tubular
target hormones on cAMP production. Single cell suspensIons
were prepared from cortical homogenates by collagenase
digestion and sieving. In the presence of 1mM lB?.OC. cAMP
content was measured by RIA In 5- 15 mInute Incubatlons.
Increasing EC Ca from 0mM to 5mM In the presence of each
agonist Inhibited cAMP production over a physiologic range of Ca.
Fold Incr Hormonal % Inhib. 1/2Max.
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Furthennore, the Inhibition of P111-stimulated cAMP
production by 2.5mM Ca was not reversed by diltlazem or
vempamiL However, an Increase In cytosolic calcium may play
some role In the suppression of hormone-dependent cAMP
production since the calcium lonophore. lonomycln (106 - 105M),
did Inhibit P111-dependent cAMP production at 0.5 and 1,0mM but
to a lesser extent than 2.5mM Ca. Our data suggest that renal
cortical cells can sense physiologically relevant changes In EC Ca
which could modulate 1.25 (0102D production and other tubular
cell functions relevant to fluid and mIneral homeostasis.
a-HALO-PHENYL(PHOSPHONOMET}-IYL)-PHOSPI-IINATES
AS SPECIFIC INHIBITORS OF Na-P, COTRANSPORT
ACROSS RENAL BBM. CE. McKenna? P. Pham', A.
Hoppe, M.E. Rassier, and T.P. Dousa, University of
Southern California, Los Angeles, CA; and Nephrology
Research Unit, Mayo Clinic, Rochester, MN.
The structure of phosphonocarboxylate inhibitors of
Na-P, cotransport in epithelial BBM limits their potential
for chemical modification to create affinity labels. We have
synthesized and evaluated several s-haldphenyl
(phosphonomethyl)-phosphinates as inhibitors of Na4-P,
cotransport. a-f!uoro-phenyl (phosphonomethyl)-
phosphinate (PhpFMP) had the most favorable properties
as an inhibitor of Na-P1 cotransport In BBM from rat renal
cortex. PhpFMP added In vitro (1 mM) caused marked
inhibition of Na-gradlent-dependent P, uptake by BBMV(A- 45% at the 1:10 solute-Inhibitor ratio), but had no
significant inhibitory effect on Na-gradient-dependent
uptake of D-glucose or L-proline in the same BBMV.
PhpFMP had no inhibitory effect on the activity of BBM
alkaline phosphatase. Kinetic analysis showed that
PhpFMP acts as a strictly competitive inhibitor of Na-P,
cotransport, as evaluated by a double-reciprocal plot, K, =
0.275 0.002 mM, (n=3). Thus, PhpFMP inhibits Na-P1
cotransport in BBM competitively and with solute specificity
similar to phosphonoformic acid and its derivatives.
However, the phenyl ring in PhpFMP confers lipophilicity
and serves as a suitable locus for derivatization with
reactive groups and for radiolabeiling. In conclusion,
PhpFMP is a novel specific inhibitor of Na-P1 cotransport
with superior potential as a basis for design of labels of
the Na-P, cotransporter in BBM.
EVIDENCE FOR GROWTH HORMONE INVOLVEMENT IN
THE RENAL RESPONSE TO DIETARY P1 DEPRIVATION IN
THE RAT. Susan E. Mulroney*, Michael D. Lumpkin, and
Aviad Haramati. Department of Physiolo' and Biophysics,
Georgetown University Schoolof Medicine, Washington, DC.
Recent studies have minimized a role for the pituitary gland in
the renal adaptation to dietary phosphate (Pi) deprivation, based
primarily on the fact that hypophysectomized adult rats still
display a rise in the maximum tubular reabsorption of Pi (TmPi)
when fed a low Pi diet. However, with the advent of specific
inhibitors of pituitary hormone release, this controversial issue
can be more directly examined. In the present study we used a
specific antagonist to growth hormone-releasing factor (GRF-
AN: (N-Ac-t'r
.Are2l-GRF.(s.29).Nu2), which we hove shown blocks
pulsatile growth hormone (OH) release, inhibits somatic growth,
and reduces renal Pi reabsorption in the immature rat. Immature
(24 days) and adult (3.4 months) male Wistar rats were implanted
with Silastic jugular cannulae for iv injections. All animals were
fed a low Pi diet (0.02% P1) for 3 days. Control rats were injected
daily with 0.1 ml saline, whereas experimental rats were given
GRF.AN (100 jrg/kg) at 0800 and 1300 hrs daily. A separate
group of immature rats were OH-suppressed with GRF-A1', but
had OH replacement (10 pg/kg) at 0930 and 1430 hrs to simulate
2 pulses of OH release. On the 4th day, the animals were
prepared for acute renal clearance experiments to determine the
TmPi. Treatment with GRF-AN significantly decreased the TmPi
in both immature (5.7±0.1 vs 7.l0.2 smol/ml in controls,
P<0.Ol) and adult (3.7±0.1 vs 4.6÷0.1 mol/ml in controls,
P<0.0l) Pi-deprived rats. In immature rats receiving GB
replacement, TmPi was significantly greater than in GRF-AN
treated rats (6.2±0.1 vs 5.7+0.1 mol/mi in GRF-AN rats,
P.cO.05), but did not attain the level seen in the control rats. Thus
growth hormone, directly or indirectly, contributes to the adaptive
increase in renal Pi reabsorption during dietary P1 restriction in
both immature and adult rats.
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IMAGE GUIDED LOCALIZED 31P MRS OF ACUTE
URINARY OBSTRUCTION IN THE PIG KIDNEY. Farhad
Parjvar* Peter B. Barker,5 Laurence Chan and Brian D.
Ross5. (intr. by Dr. Richard Tannen). Huntington Med.
Res. Insts., Magn. Reson. Spect. Unit, Pasadena, California.
Within minutes of the onset of obstruction, an additional
peak appears in the 3'P spectrum of the obstructed kidney
(Shapiro JI, et al. J Clin Invest 1987;80). This is presumed to
be urinary phosphate accumulating in the kidney. However,
its anatomical origin in the renal pelvis has not been
demonstrated. To confirm this and to investigate any early
disturbance of renal energy metaboliam, we undertook a study
of the in uivo porcine kidney with MRI and 31P spectroscopy,
during and after acute ureteric obstruction.
An implanted 2 turn Helmholz coil, double tuned to 'H and
31P in a 4.7 T CS! GE system was used. Each spectrum arose
from approximately 0.5 cm slice of renal tissue, such that the
outer spectra arose exclusively from renal cortex, and inner
spectra from renal medul1a and papilla.
Ureteric occlusion produced the urine Pi peak in whole
volume renal spectra within 5 mm of obstruction. The N
which accumulates in the obstructed kidney is conclusively
demonstrated in pelvis. Renal [ATP] fell by 32%. Relief of
obstruction resulted in disappearance of urinary N and a 50%
overshoot in renal [ATP]. These changes occurred with no
perceptible change in volume of the pelvis or medulla on MEl.
31P MRS is specific and more sensitive than a standard
imaging technique for ureteric obstruction. Renal energy
metabolism shows biphasic changes on obstruction and post-
obstructive diuresis.
DETERMINATION OF INTRACELLULAR Mg2'
ACFIVIIY IN ISOLATED CORTICAL THICK
ASCENDING UMB CELLS. Gary A. Quamme, and
Long-Jun Dai5, Dept. of Medicine, Univ. of B.C.,
Vancouver, B.C. Canada
Magnesium reabsorption and regulation occurs principally
within the cortical thick ascending limb (cTAL) cells of the
loop of Henle. Mg-Fura 2 was used to characterize
intracellular Mg2' concentration (g']) in cTAL Primary
cell cultures were prepared from porcine kidneys using a
double antibody technique (goat antihuman Tamm-Horsfall
and rabbit antigoat I(3 antibodies). PTH, AVP, calcitonin
but not glucagon increased cAMP. "Rb uptake was
inhibited 55% with bumetanide. Basal [Mg2']1 was
0.61±0.02 mM, which was about 6% of the total cellular
Mg. Accordingly, Mg may leak into the cTAL but must be
actively removed. [Mg2'],, as measured by Mg-Fura 2, was
not altered with the above agonists which trigger
intracellular Ca2' transients. Mg transport in animals, in
vivo, is enhanced in the loop of Henle, presumably eTAL,
following dietary Mg restriction. [Mg2']1 was 0.35 mM
in cTAL cells cultured (16 hr) in low Mg-media (<0.01
mM) which was associated with a significant increase in Mg
transport, (control, 0.34±0.03 and low Mg, 0.50±0.07
nmole mg' protein. mm') as assessed by 5Mg uptake. The
refill time of deficient cells following placement in a high
Mg-medium was about 6-8 hr reflecting low Mg entry rate,
relative to the cellular Mg2' pool. In conclusion, [Mg2']1 in
isolated cTAL is significantly lower than the Mg
electrochemical equilibrium requiring active movement Out
of the celL Mg entry is low relative to the cell Mg2' pool
so that rapid changes in [Mg2'], do not normally occur.
CHARACTERIZATION IF ATP—DEPENDENT Ca2 TRANSPORT
IN THE BASOLATERAL MEMBRANE VESICLES FR(1 PROXI-
MAL AND DISTAL TUBULES OF THE RABBIT KIDNEY.
Chidambaram Ramachandran, Meanthan Chan* and
Michèle C. Brunette. Maisonneuve—Rosemont Hos-
pital, Research Center and University of
Montreal, Montreal, Canada.
Basolateral membrane vesicles were prepa-
red from purified proximal and distal tubules of
the rabbit kj,dney. The properties of the AlP—
dependent Ca + transport was investigated. In
both membrans, there is a high affinity AlP—
dependent Ca + transport system (Km".' 0.1 uM).
The optimal Mg2 concentration was 0.5 rr and
the optimal ATP concentration was 1 mM. The
nucleotide—specificity and pH—dependence of the
CaZ+ transport in both membranes are very simi-lar. In undepleted basolateral membrane vesi—
des calmodulin has no effect on Ca2+ transport.
In depleted basolateral membrane vesicles cal—
modulin increased the Ca2+ transport by increa-
sing mximal velocity as well as the affinity
for Ca ', There is no major differences in the
properties gf the basolatersl membrane ATP—
dependent Ca + transport system in the proximal
and distal tubules of the kidney to account for
the differential regulation of Ca2 transport by
psrathyroid hormone in these two segments of the
nephron.
REGULATION OF CALCIUM TRANSPORT IN THE
DISTAL NEPIIRON SEGMENTS. Toshikatu Shimizu,
Fumiaki Yamasaki, Masashi Imai & Koji
Yoshitomi (Intr. by E.Kusano) DepartmentThT
Pharmacology, Jichi Medical School, Tochigi
329-04, Japan
To examine the site and mechanism of Ca2'transport in the distal nephron segments,distal convoluted tubule (DCT), connectingtubule (CNT) and cortical collecting duct(CCD) from rabbit kidney were perfused in
vitro and net Ca2' flux (Jc,, pmol/mm/min)
and intracellular Ca2' ([Ca]i, nM) were
measured with fura-2 and fura-2 AM. PT!! (10
nM, bath) increased Jca from 8.19±1.16 to14.30±1.13 (n=8) only in the CNT but not in
DCT and CCD. In the CNT, PTH increased [Ca]ifrom 143±13 to 220±29 (n'S). Calcitonin (CT,
100 riM, bath) increased Jc, from 5.78±0.79 to10.57±0.90 (n=6) in DCT but not in CNT and
CCD. Chlorophenylthio-cAMP (CPT-cAMP, 0.1 mM,bath) increased Jc, from 4.44±0.88 to 7.01(n=5) In DCT and from 7.53±0.82 to14.54±1.14 (n=6) in CNT. No effect of CPT-
cAMP was observed In CCD. CPT-cAMP increased[Ca]i from 158±14 to 208±24 (n4) in CNT.Na' removal from the bath or ouabain (0.1
mM, bath) markedly decreased Jc, both in DCT
and CNT, and effects of PTH and CT were
abolished. Na' removal from the bathincreased [Ca]i from 146±21 to 591±108 (n=5)
in CNT. PTH increased [Call under 0 mM Ca2'in the lumen, however restoring Ca2' to 1.8
mM resulted in a further increase of [Call.
We conclude that 1) PTH and CT increase J a,in part through c-AMP, in CNT and DCT,
respectively. 2) Na/Ca exchanger in thebasolateral membrane is critical for Ca2'
reabsorption . 3) Ca2' entry from the luminal
membrane may be the initial step in the
response to these hormones.
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EXCRETION OF TAMM-HORSFALL GLYCOPROTEIN
IN CALCIUM OXALATE KIDNEY STONE FORNERS.
Marie-Marnelle Trinh_Trano_Tan*, Michel
Daudon*, Bernard Lacour*, Paul Jungers*,
and Lise Bankir. INSERN U90, Hôpital
Necker, Paris, France.
The possibility that Tamm—Horsfall
protein (THP) could play a role in
preventing calcium oxalate (CaOx) stone
formation has recently been suggested. If
this is indeed the case, diminished THP
production and/or structural abnormalities
of THP could be expected in CaOx stone
formers (SF) . In order to investigate the
first possibility we measured the daily
urinary excretion of THP in 16 CaOx SF and
15 normal (N) subjects by an ELISA using 2
monoclonal antibodies. Results (means
SEM) : 1) no difference in daily THP
excretion was found between SF and N
subjects (33.2 5.2 and 31.8 2.6 mg
respectively); 2) daily urinary calcium
excretion was significantly higher in SF
than in N (8.06 0.92 vs 4.65 0.61
mmoles, p < 0.01); 3) daily THP excretion
was positively correlated to daily calcium
excretion both in N (r 0.65, p < 0.02,
slope of regression line = 2.48) and in SF
(r 0.57, p < 0.05, slope 3.24).
These data indicate that THP
production is not diminished in CaOx SF
and that THP excretion is significantly
correlated to calcium excretion. Further
investigations are required to determine
the role of calcium excretion in THP
excretion and if structural abnormalities
are present in THP of CaOx SF.
RECONSTITUTION OF A PHOSPHATE-BINDING
ACTIVITY EXTRACTED FROM KIDNEY BRUSH
BORDER MEMBRANES. Vincent Vachonl*, Marie-Claude
Delislel*, Claude Gicquaud2* and Richard Béliveaut. 'Dép.
de chimie, Université du Québec a Montréal, Montreal,
Quebec, Canada and Groupe de Recherche en Transport
Membranaire, Université de Montréal, and 2Dép. de
chimie-biologie, Université du Québec aTrois-Rivières.
Unilaineilar liposomes were prepared with the total lipids
extracted from purified bovine kidney brush border
membrane vesicles. These liposomes take up inorganic
phosphate with high specificity and affinity (up to 100
pmol4tg protein after 60 mm incubation; K05 = 80 l.LM),
Most of the phosphate taken up was bound to the liposomes
rather than transported into the intravesicular space, and
binding increased with increasing ionic strength of the
incubation medium. Maximal binding activity occurred at pH
5.5 with a second peak at pH 7.0. Phosphate binding was
independent of sodium, but was influenced by the nature of
the anion present in the incubation medium. Arsenate,
phosphonoformic acid and phosphonoacetic acid, three
competitive inhibitors of the sodium-dependent phosphate
transport system of the brush border membrane inhibited the
binding of phosphate to the liposomes. Bromotetramisole, a
specific inhibitor of alkaline phosphatase had little influence.
Phosphate binding was not influenced by the divalent cation
chelators EDTA, citrate and oxalate, but EGTA had a
stimulatory effect. Manganese, magnesium and calcium were
also stimulatory. Unlabelled phosphate competed efficiently
with the binding of [32P]phosphate, but displacement of
bound phosphate required high concentrations of unlabelled
phosphate. These results suggest that one or more
phosphate-binding proteolipid(s) which could be involved in
the reabsorption of phosphate across the renal brush border
membrane are extracted with the total lipids.
ISOLATION OF A CALCIUM OXALATE (CAOx) CRYSTAL
GROWTH INHIBITOR FROM MOUSE KIDNEY CORTICAL
TISSUE CULTURE (MKCTC), E. M. Worcester. S. S.
Blumenthal, and A. M. Beshensky*. VAMC and Medical
College of Wisconsin, Milwaukee, WI.
Nephrocalcin (NC), a glycoprotein that inhibits growth
of CaOx crystals, is found in urine and kidney of humans
and rats. A similar protein found in culture media of mouse
proximal tubule cells cross-reacts with an antiserum to
NC. We isolated this protein from the media of primary
MKCTC, and further characterized it. The cells, which
produce 1,25-(OH)2-D3 in response to PTH in culture, are
grown in serum-free media containing 5 .tg/ml transferrin,5 ig/ml insulin, and 25 ng/ml PGE1. Media was
chromatographed on DEAE-cellulose and fractions
monitored for crystal growth inhibition with a seeded
CaOx crystal assay. A single peak of inhibitory activity
eluted between 21-26 mmho; this peak was applied to an
S200 gel filtration column, and a single peak doted. This
peak was electrophoresed on an SDS-polyacrylamide gel
and silver stained; a single band was seen at a molecular
weight (MW) of 60 kd. After incubation for 4 days in 0.05
M EDTA, the same band is seen. The amino acid (aa)
composition of this protein is similar to human and rat NC,
containing many acidic aa, and few aromatic aa.
Inhibitory activity in the media increased with time:
Imia Inhibitory Activity (Mean SDI
Control 0.024 0.004
24 hr 0.609 0.068
48hr 1.083±0.121
72hr 1.060±0.104
Antibodies were raised to the protein in rabbits, and the
protein stained on Western blots.
The CaOx crystal growth inhibitor made by MKCTC is
similar to human NC, but larger (60 kd vs 14 kd), and the
size does not change after chelation with EDTA.
IMPAIRED INSULIN (I) SECRETION ZN PHOS-
PHATE DEPLETIONa STUDIES ON MECHANISMS.
Xin—Jin Zhou*, George Z. Fadda, Varjan
Galfayan* and Shaul B. Masary. Div. Ne—
phrol. Univ. So. Calif. Los Angeles, CA.
Glucose intoleranc, occurs in PD due to
resistance to I action. I secretion in PD
is normal during IV glucose tolerance
test (IVGTT) and reduced by hyperglycemic
Clamp technique. We studied in PD (6 wks)
and pair weighed (PW) rats glucose tole-
rance by IVGTT and in vitro I ralease. PD
rats had abnormal IVOIT and low plasma I.
The I content of islets in PD was higher
(p<0.01) than in PW rats (61t3.2 vs
52±1.1 pg/islet) but both initial and
late glucose—induced I release was im-
paired in PD. In contrast, glyceraldehyde
—induced I release was normal in PD. H3—
deoxyglucose uptake by and cAMP content
of PD or PW islets were not different.
AlP content of PD islets was lower than
that of PW islets (6.6+0.6 vs 13.2+1.1
pmole/islet, p<0.O1). Basal cytosolic
calcium of islets was higher (p<O.Ol) in
PD (225±22.9 vs 147±5.7 nM), Data show
that, 1) PD rate have glucose intolerance
and marked reduction in I secretion, 2)
the defect in I secretion is not due to
abnormal glucose uptake or cAMP produc-
tion by or I content of th. islets but
due to a defective glucose metabolism to
glyceraldehyde 3) this defect is most
likely due to reduced ATP content which
is secondary to PD and high cytosolic
calcium since chronic rise in latter is
known to inhibit energy production (ATP).
DIFFERENTIAL EFFECTS ON GROWTH AND MORTALITY
WITH VITAMIN D ANALOGUE SUPPLEMENTATION IN
EXPERIMENTAL UREMIA. Carolyn Abitbol, Mark
Einstein*, Bruce Hollis*, Steve Prager*, Jose
Strauss, Gaston Zilleruelo. University of Miami
School of Medicine, Department of Pediatrics,
Miami, Florida, and Medical University of South
Carolina, Charleston, South Carolina.
Although both analogues of vitamin D, 25
hydroxycholecalciferol (250H0) and 1,25
dihydroxycholecalciferol (l,250HD), are known to
heal renal osteodystrophy, their differential
effects on growth, appetite and toxicity have
not been elucidated. Young male Wistar rats
were rendered uremic (U) by 7/8 nephrectomy and
compared to age—matched sham operated control
animals. Half of the controls (PF) were paired
to uremics and restricted to that quantity of
feed consumed by the uremic partner. The
remaining controls were allowed to eat ad
libitum (C). All animals were divided into
three groups to receive injections of placebo
(No 0), 25OHD (5 mcg/kg), or 1,25OEID (0.1
mcg/kg) three times weekly. Observations were
made over a 21 day period with results as
follows: Appetite and growth in U animals
supplemented with either 0 analogue improved
during the first week but plateaued thereafter,
never reaching significant differences. 1,250H0
plasma levels were low in U on No 0 and 250HD
but elevated when supplemented with 1,25OHD.
Mortality was greater in animals supplemented
with 25OHD. A subsequent experiment lowering
the dose of 25OHD to 0.2 mcg/kg failed to
improve survival. Survival was significantly
better in U supplemented with 1,25OHD although
degree of renal insufficiency was similar in all
U groups, In summary, both 0 analogues had
similar effects on appetite and growth. 1,25050
offered improved survival over 2501W supplemen-
tation in chronic experimental uremia.
INTERMITTENT ORAL HIGN-DOSE 1 ,25DIHYDROXY—
CHOLECALCIFEROL( D) SUPPRESSES PARATHYROID
HORMONE(PTH) SECRETION, BUT DOES NOT ABOLISH
PARATHYROID (PT) HYPERPLASIA. Takashi Akiba*,
Ryouichi Ando*, Hiroyoahi Kanemitsu*, Ken—ichi
Shioyama*, Yoshiko Chida*, Renjirou Kuriyama*,
Juhgorou Ono*, Hitoshi Shibuya*, Fumiaki Marumo.
Tokyo Medical & Dental Univ., Tokyo Japan.
Intermittent oral high—dose D(PULSE)
suppresses PTH secretion in uremic patients
(Pts)(Nephron 51:130). D inhibits PT cell
proliferation in experimental uremia (Kidney
mt 35:1049). To clarify whether PULSE can
abolish PT hyperplasia or increase bone mass,
twenty—five Pts with hyperparathyroidism(Intact—
PTH(I—PTH)>l5Ong/ml, Allegro) under long—term
dialysis (123±57 months(M),mean+S.D.) were given
D(3.4+O.8ug) twice a week for 55± 3.3M. Size of
PT was estimated by computed tomography and
echography every 3M. Single photon absorp—
tiometry of radius(BMD) was done by Norland Bone
Mineral Analyzer 278.
Before PULSE After PULSE P—value
Ca(mg/dl) 9.82+1.02 10.81±1.18 <0.001
P(mg/dl) 5.39±1.91 5.63±1.51 n.s.
Alk—Pase(IU) 365±330 226±268 <0.005
C—PTH(ng/ml) 18.1÷11.6 10.5±8.0 <0.0001
I—PTH(pg/ml) 580±477 238±273 <0.005
PT hyperplasia in 13 Pts became larger in 5,
same—sized in 6, and smaller in 2 after 8.3M of
PULSE(453±511 vs. 448±443cmm, n. s.). BMD
before and after 11.OM of PULSE were 0.388±0.115
and O.398+O.093g 1cm2 in 6 Pts(n.s.).
We conclude PULSE in this dose—schedule supp-
resses PTH secretion, but does not abolish PT
hyperplasia nor increase the bone mass of radius.
RESISTANCE OF ADENYLATE CYCLASE (AC) TO PTH
DURING PHOSPHATE DEPRIVATION (PD) IS ASSOCIATED
TO DECREASED ACTIVITY flF TIE STIPULATORY SIGNAL
TRANSDUCING tIm. E. Bellorin-Font, R. Starosta,*
C.L. Milanes,* C. Lopez,* J.R. Weisinger, and V.
Paz—Martinez. Centro Nacional de Diàlisis y
Trasplante and Division of Nephrology. Hospital
Universitario de Caracas, Venezuela.
We have demonstrated that resistance of renal
cortical AC to PTH during PD is associated to de-
creased Os content. Since hormone stimulation of
AC requires the combined action of guanyl nuclmo—
tides and Mg++ for Os activation, we examined the
effects of Mg++ and PTH on Os in renal cortical
membranes from PD dogs. In controls, activation
of AC by PIN increased as CMg++) in the medium
raised from 0.1 to 6.6 mM (Vmax went from 3250 to
4950 pmol cAMP/mg protl30'l. However, in PD the
response to PTH was impaired at all [Mg++) (Vmax
went from 1250 to 1800 pmol cAMP/mg prot/30'). To
study the possible role of alterations in Os
function, we examined its ability to protect the
catalytic unit from inactivation by N—ethylmalei—
mide when preincubated with GTP—gamma—S. At low
CMg++) (1.55 (tM), protection from inactivation
increased from 10% of basal activity at 0°C to
51.8±6.3% and 44.0±2.7% at 30°C in controls and
PD respectively, N.S. Raising tMg++] to 1 mM
increased protection to 85±8.3% in controls. In
contrast, in PD protection remained below 50'!..
Addition of PTH during preincubation at 0°C in-
creased protection by 84% in controls, but only
to 61% in PD. In conclusion, resistance of AC to
PTH during PD is associated with defective Os
activation by Mg++ and the hormone, suggesting
that regulation of Os may have a role in the
renal adaptation to phosphate deprivation.
PERTUSSIS TOXIN MODULATES
DESENSITIZATION OF THE PARATHYROID
HORMONE RECEPTOR ADENYLATE CYCLASE
SYSTEM IN ROS 17/2.8 CELLS. C. R. Betts, N.
Pernalete5, J. Garcia and K. J. Martin. Washington
University School of Medicine. St. Louis, MO.
Skeletal resistance to parathyroid hormone (PTH) may
be due, at least in part, to desensitization of bone to
PTH. We studied the effect of exposure of ROS 17/2.8
cells, a rat osteosarcoma cell line, to high levels of
parathyroid hormone (PTH) to understand the
mechanisms of desensitization to the hormone. The
cyclic AMP response to an acute challenge with PTH
was progressively blunted with increasing time of
exposure to 10 M rat PTH 1.34, reaching 20% of
control values after 72 hours (1752 19 vs. 342
pmoles cAMP/5 mm/culture). The concentration of
PTH required for half maximal effect (2 nM) was
unchanged. The cAMP response to isoproterenol was
unaffected, indicating that the desensitization was
homologous. Studies of PTH receptor binding showed
that PTH pretreatment resulted in a progressive
decrease in PTI-I binding, similar in degree to that seen
for cAMP accumulation without change in Kd. To
assess the role of G proteins in mediating this process,
studies of PTH desensitization were performed in the
presence of 100 nglml pertussis toxin (P.Tox.) for 72
hours. P.Tox. increased PTH stimulated cAMP by 20%
in control cells (1752 19 vs 2128 145), consistent
with inactivation of G. However, desensitization to
PTH was markedly blunted, with PTH stimulated cAMP
decreasing to only 1060 104 compared with 342 21
moles cAMP/S mm/culture in the absence of P.Tox.
These data suggest that P.Tox. sensitive substrates not
only influence the activity of the PTH responsive
adenylate cyclase system in bone but also, play a role in
the regulation of this system by high levels of PTH.
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PARATHYROID HORMONE (Pm) IS NECESSARY TO NORMAL
URINARY ACIDIFICATION MID RENAL RESPONSE TO META-
BOLIC ACIDOSIS. M.Bichara*, O.Mercier*, P.Borens—
ztein*, and M.Paillard. Lab. Physiologie, H6pital
Broussais, and INSERM, Paris, France.
We have previously shown that PTH acutely sti-
mulates urinary acidification (AJP 251:F444,1986)
and that acute MCi— induced metabolic acidosis
(MCi—MA) enhances serum PTH concentration (Kidney
Int.35:389,1989). To directly determine whether
Pm contributes to the renal response against
MCi—MA, we have studied parathyroidectomized
(PTX) rats (group 1) and PTX rats infused with
hPTR—(1—34) at 5—6 pg/min/g body wt (group 2) and
7—9 pg/min/g body wt (group 3) that produced low—
and high—physiologic biological PTH activity,
respectively. Table shows means SEM of urinary
net acid excretion rates (titratable acid plus
anmionium minus bicarbonate, nmoi/min/g kidney wt)
in these rats during ontrol period (C) and 3—h
MCi—loading (30 nmol H /min/g body wt).
Group C MCi—loading, h
1 2 3
1(n=6) 646+ 28 845+ 52 1174+128 1374+161
2(n3) 892133 lO76±ll4l4l6 35*x1577i00*x3(n5) 1298+ 69 1381+ 49 1698+106 1855+116
* x
P<O.05 vs. group 1 ; P<O.O5 vs. group 2.
Thus net acid excretion was markedly reduced
in PTX rats and was restored in a dose—dependent
manner by hPTH— (1— 34) infusion during both
control and MCi— loading periods. We conclude
that PTH is necessary to normal urinary acidi-
fication and contributes to renal defense against
metabolic acidosis.
CYCLIC AMP (cA3)—STIMULATED RISE OF CYTOSOLIC
FREE CALCIUM CONCENTRATION (Caj) IN RABBIT CONNECT-
ING TUBULES (CNTs): ROLE OF PERITUBULAR CALCIUM(Ca). James K. Bourdeau and Bonnie K. Eby.*
Michael Reese Hospital & Medical Center and
University of Chicago, Chicago, Illinois.
Parathyroid hormone (Pm) increases Caj in rab-
bit CNTs. One component of the rise is due to in-
creased apical cell membrane Ca entry, which like-
ly mediates PEN—stimulated Ca absorption. A second
component depends on the presence of Ca in the per—
itubular fluid. The purpose of this work was to
test the existence of Pm— and cAMP—mediated Ca en-
try across the basolateral membranes of CNT cells,
effects which might be related to signal transduc-
tion, as has been postulated for the stimulation of
gluconeogenesis by PEN in proximal tubules. Single
CNTs were dissected from rabbit kidneys and perfus-
ed in vitro. Cai was measured with fura—2. With
1.8—mM Ca in both the lumen and the bath, suffusate
8—Br—cAMP promptly produced a sustained, but rever-
sible, increase in Cai in a dose—dependent fashion.
This effect depends on extraceliuiar Ca because re-
duction of bath and perfusate [Ca] to 100 nIt pre-
vented the rise in Caj induced by 8—Br—cAMP but not
that by ionomycin. Despite 2—mM EGTA in the lumen,
8—Br—cAMP still elicited a rise in Cai (albeit less
than with Ca in the lumen) as long as the bath con-
tained 1,8—inN Ca, implying Ca entry across basolat—
eral cell membranes. Similarly, with 100—nM Ca in
the lumen and 2.0—mM Ca in the bath, 0.1—nIt PEN al-
so caused a rise. These results show that part of
the PEN—stimulated rise in Caj in rabbit CNTs is
mediated by cAMP and is due to Ca entry across the
basolateral cell membranes. We propose that this
influx may stimulate the calmodulin—sensitive Ca—
pumping ATPase that is present in these membranes.
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22-OXACALCITRIOL (OCT) A NOVEL NON-CALCEMIC
VITAMIN 0 ANALOGUE SUPPRESSES PTH IN CHRONIC
RENAL FAILURE. Alex Brown. Silvia Lopez.Hilker*, Cynthia
Rltter°, Jeremiah Morrissey, Jane Flnch*, Kevin J. Martin,
Eigoro Murayama°, Vasuho Nlshli* and Eduardo
Slatopoisky. Dept of Medicine, Washington UnNersity. St
Louis, Mo. and Chugal Pharm. Tokyo, Japan.
Calcitriol (1 .25(OH)zD3) has a significant suppressive
effect on PTI-I synthesis and release. However, in some
patients, hypercalcemia precludes the prolonged
administration of 1 ,25(OH)2D3. Recently, a new analogue
of 1,25(OH)D3, a compound known as 22-oxacalcftriol
(OC1) devoid of a calcemic effect, has been synthesized.
We confirmed the lack of calcemic activity of this
analogue. After the administration ofvehicle or 0.5
pg/day/rat of either 1 ,25(OH)2D3 or OCT for a period of 4
days, serum calcium remained normal In the groups
receiving vehicle or OCT. but Increased from 8.4 to 11.4
mg/dl in the 1 ,25(OH)203 group. We then evaluated the
efficacy of this compound In suppressing Pm secretion.
A cDNA probe for PTh mRNA was prepared by random
prime labelling of an Msp I fragment of plasmid PTHm 122
(courtesy of H. Kronenberg). Pretreatment of rats with 40
ng I.P. of either 1 ,25(OH)2D or OCT for 48 hr reduced
hybrldzable PTH mRNA by 70 - 80% when corrected for p-
5dm and compared to vehicle treated rats. Treatment of
primary cultures of bovine parathyroid cells with
concentrations of OCT as low as (1010M) achieved
significant suppression of PTH secretion. This effect was
comparable to that of I 25(OH)2D3. Preliminary results in
two dogs with chronic renal failure indicated that after the
administration of OCT. 5 g IV., amino-terminal PTH
decreased by 66 and 82% without changes in ICa. In
conclusIon, OCT. a non.calcemic analogue of calcitriol may
provide a unique contribution to the treatment of
secondary hyperparathyroldism.
PARATHYROID HORMONE (PTH) AND cAMP SPECIFICALLY
ACTIVATE Na2/Ca2 EXCHANGE IN THE DISTAL TUBULE
(DCT). Michèie C. Brunette, Ihssane Bouhtiauy*
and Chidambaram Ramachandran*. Maisonneuve
Hospital and Univ. of Montreal, Canada.
The basolateral membrane (BLM) of the
nephron possesses two systems of Ca2+ transport:
an ATP dependent system which is present in pro-
ximal (PCI) and distal (DCI) tubules, and a
ca2 exchanger which is detectable only in the
OCT. As PTH activates the Ca2 reabsorption
exclusively in DCT, we examined the efects of'
cAMP and PTH on the two systems of Ca + trans-
port through the BLM of DCI. BLM were obtained
by sonication of DCI suspensions and centrifuge—
tion in Percoll 20%. Na/K ATPese and alk. phos—
phatase enrichments were 2.3 0.8 and 0.7
0.15 compared to the corresponding DCI homogena-
tes. The AlP dependent transport was time and
concentration dependent according to Michaelis
Menten kinetics with a KCa of 0.1 uM and Vmsx
0.25 nmol/mg/15 sec. The Na dependent Ca2
uptake by vesicles preloaded with 150 mM NaC1
was also saturable with KCa of 0.25 uM and Vmax
0.25 nmol/mg/15 sec. Incubation of tubule sus-
pensions with 0.5 stI db—cAMP resulted in a
three—fold increase in the Na' dependent Ca2
uptake through the BLM. This effect was dose—
dependent with a peak effect at 1 mM db—cAMP.
Preincubstion of the tubules with io_8 M
(1—34)bPTH for 1 miii at 20°C also resulted in e
1.5 fold increase in the Na dependent Ca2
uptake. In contrast, incubation of the tubulea
with db—cAMP or bPTI-I did not modify the AlP
dependent Ca2+ transport.
DISSOCIATION OF SERUM ALKALINE PHOSPHATASE LEVELS (AP AND
MUSCULOSKELETAL SYMPTOMS (MS) FROM INTACT PARATHYROJO HORMONE
LEVELS (j PTH) IN CHRONIC HEMODIALYSIS PATIENTS (CAR) TREATED
WITH INTRAVENOUS 1.25 DIHYDROXY VITAMIN S )IV-l.25). Patricia
L. Cheak, Robert 5. Weinstein. Ralph .1. Caruana. Medical
College of Georgia. Augusta. Georgia.
IV-1,25 has been suggested as an improved modality for
treatment of secondary hyperparsthyroidism (2 HPT) in CHP.
We gave IV-1.25 to 6 CHP with refractory 2 NPT as defined by
marked elevations of i PTH. bone biopsy evidence of advanced
osteitis fibrosa cystica. and failure of conventional therapy
to isprove relevant Clinical and chemical measures of 2 SPY.
The four males end 2 females studied had a mean age of
35.2±13.7 years and had been on chronic hemodialysis ror 2-il
years, All CHP were dialyzed 3 times/Week with a diaiyeate
calcius (Ca) of 3.0 meq/L. Oral 1.25 and oral Ca supplements
were withheld but aluminum contsining phosphate (F) binders
were given to control serum P. IV—l.25 was administered after
each dialysis and dosing adjusted according to ionized calcium
(iCa) and i PTH levels. Patients were studied for an average
of 262 days (range 150-485 days) and mean IV-l.25 dose at the
end of the observation period was 3.9 mcg/treatment (range
0.5-5.0 cog).
During the study period iCa fell from 4,52±47 to
4.3l±,50 eg/di (p<.O5) end serum P rose from 5.4±1.6 to
7,6±2.1 eg/dI )p<.O2). i PTH fell from 1397±565 to 1246±826
pg/sl )p<.5) and AR fell from 1078±371 to 294±182 U/L
(p<.OO5). All patients bad clinical improvement in musculo-
skeletal symptoms.
Th, potential beneficial effects of IV 1.25 on I P131 lev-
els may not be realized if iCa and P levels are met well con-
trolled. In our patients IV 1,25 may have exerted direct ef-
fects on bone and euscie leading to clinical improvement and
reduced osteoblastic activity as reflected by marked reduction
in AP despite persistent elevations of i PTH.
RENAL PTh RESISTANCE, OSTEITIS FIBROSA CYSTICA, AND
NORMOTENSIVE PRIMARY ALDOSTERONISM: A NEW DISORDER
B. R. Don, C. J. Strewler,* A. Sebastian, and
N. Schambelan, Univ. of Calif. San Francisco, CA
We studied a normotensive 35 yr old Black female
with hypokaleiuia, renal K wasting, hypocalcemia,
and severe osteitia fibrosa cystica. A diagnosis
of idiopathic primary aldosteroniam was based on
elevated plasma (recumbent 23.5, up 43.6 ng/dl) and
urine (35.0 pg/d) aldosterone levels, low plasma
renin activity (0.2 ng/ml/h) and normal adrenal
glands by CT scan. Hypocalcemia was associated
with normal renal function (Cicreat 103 mi/mm),
renal hypercalciuria, normal to elevated l,25(OH)2D
levels [56-14 pg/mi, normal (ni) 15-60], and severe
secondary hyperparathyroidism (PTh 400 pleq/ml,
ni <40). Infusion of hPTH 1-34 failed to increase
urine phosphate or cAMP excretion (5.4 nmol/mg
crest, nl 32-255 post PTH), consistent with type 1.
pseudohypoparathyroidism without typical phenotypic
features. However, radiographic and histologic
evidence of diffuse oateitts fibrosis cystica
indicated that bone was responsive to PTH. Both
low sodium diet (LSD, 14 meq/d) and spironolactone
therapy (SPL, 300 mg/d) reduced hypercalciuria and
ameliorated hypocalcemia in comparison to
pretreatment (CON) values:
Rx Np K Ca P04 UNaV UKV IJCaV
mea/1 me/di meci/24h mg/24h
CON 139 2.1 8.0 3.1 163 60 276
LSD 138 2.5 9.0 3.9 29 56 127
SPL 135 4.7 9.4 4.7 140 73 87
Thus, hypercaiciuria and hypocalcemia may have
been unmasked by the abnormal sodium metabolism of
primary aldosteronism. It is also possible that
the cellular defect(s) causing renal Pm resistance
and idiopathic hyperaldosteronism are related,
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PARATHYROID HORMONE (PTH) ELICITS A DECREASE IN
DENSITY OF Na-P, SYMPORTERS IN BRUSH BORDER
MEMBRANE (BBM) OF RAT KIDNEY. T.P. Dousa, A.
Hoppea, J.-T. Lin, M. Onsgard5, and F.G. Knox, Mayo Clinic
and Foundation, Rochester, Minnesota.
We tested the hypothesis that PTH decreases reabsorption
In proximal tubules of P. by internalization of N&'-P1
symporters from luminal BBM. The density of N&'-P,
symporters and Na-D-gIucose symporters In BBM was
determined with use of 14C-phosphonoformic acid (14C-PFA)
and 3H-phlorlzin respectively as ligands. BBM vesicles
(BBMV) from the renal cortex of control (TPTX'd) rats and
from TPTX'd rats infused with PTI-I were analyzed for kinetics
of P1 - protectable Na-dependent [14CJ-PFA binding, for a
rate of Na-P, symport and other BBM components. In
BBMV from PTH-inf used, phosphaturic rats, the B, for Na-
[14C]-PFA binding by BBMV was decreased (-38 1%; n=4,
p<0.O1) and the initial rate of Nat-gradient-dependent P1
uptake by the same BBMV was proportionally reduced (- 43
4%; n4, p<0.01). In the same aliquots of BBMV the
Na-dependent 3H-phlorlzin binding and the rate of Na-
gradient-dependent uptake of 3H-D-glucose were not different
between control and PTH-infused rats. No differences were
detected in activities of alkaline phosphatase, leucineamino
peptidase, and gamma-glutamyl transferase or In content of
actin. The results Indicate that number of Nat-P, symporters
exposed on the luminal surface of BBM is decreased in
parallel with a lower rate of N&'-P, symport in response to
PTH infusion, and this change is specific, compared to other
integral BBM components. We suggest that PTH elicits
internalization of Na'-P, symporters from BBM surface with
consequent decrease in BBM capacity for Na-P, symport.
REGULdITION OF EXTRARENAL PRODUCTION OF
CALCITRIOL IN NORMAL AND UREMIC HUMANS. Adriana S.
DussO*, ,Jane Finch', Alex Brown, James Delmez, George
Schreiner and Eduardo Slatopolsky. Renal Division,
Washington University School of Medicine. St. Louis,
Missouri, USA.
We have previously shown that macrophages derived from
peripheral blood monocytes elicit 1 -alpha-hydroxylase activity
and that uremia significantly enhances 1 ,25(OH)2D3 pro-
duction by these cells. We have further characterized this
extrarenal source of catcitriol and its regulation by PTH and
1,25(OH)2D3. We measured 1,25(OH)2D3 produced after
1 h incubation of macrophages with 0.1 uCi 3H 25(OH)D3. In
normal macrophages, apparent Km for 25(OH)D was 6.6
0.5 nM with a V max of 47.4 13.7 fmoles/ug NA.h. Human
1-34 Pm, at supraphysiological concentrations of 20 and 100
ng/mI did not affect 1,25(OH)2D production by normal
macrophages. Pre-incubatlon ol normal macrophages with 40
pJmI of 1,25(OH)2D3 for 18 h, reduced 1,25(OH) D3
synthesis by 37.2 3.1% compared to control values (p <
0.01), In macrophages from uremic patients, exogenous
1 ,25(OH),D reduced calcitriol synthesis by a comparable
degree (23. t 8.5%). ThIs feedback mechanism was
independent of calcitriol receptor levels. The capacity of
human macrophages to catabolize calcitriol was also
quantitated. In uremia, the percent of tritiated 1,25(OH)2D
degraded by macrophages In I h was significantly lower tian
that of normal cells (1.1 0.4 vs 6.8 1.2; p < 0.05). These
results demonstrate that a) the regulation by PTH and
1 ,25(OH)2D3 of 1 -alpha-hydroxylase in human macrophages
differs from that of the renal enzyme b) the higher levels of
1 ,25(OH)D3 produced by macrophages in uremia are the
result of increased synthesis and decreased catabolism c)
calcitriol deficiency but not hyperparathyroidism may play a




EVIDENCE FOR A DIRECT EFFECT OF PARATHY—
ROID HORMONE (PTH) ON PANCREATIC ISLETS.
G.orae,Z. Fadda, Mohammad Akmal, Loren 8.
I..ipson and Shaul 0. Masary. Div Naphrol
and Geriatric, fled., Univ. So. Calif..,
Las Angel.., CA.
Indirect evidenc, indicates that PTH
interact, with the pancreas and modulate
insulin secretion.. Thi. action of PTH ha.
been implicated in the impaired insulin
releas, in chronic renal failure. We ex-
amined the direct effect of 1—84 and 1—34
PTH on insulin releas, from pancreatic
islets iolsted from normal rats. Both
moieties of PTH stimulated in a dose de-
pendent manner glucose—induced insulin
release but higher doses of PTH were in-
hibitory. This action of PTH was modulat-
ed by calcium concentration in media. The
stimulatory effect of PTH was abolishedby its inactivation and blocked by it.
antagonist CTyr—34]bPTH (7—34)NH2. PTH
also augmented phorbol ester—induced in-
sulin release, stimulated cAMP generation
by islets and significantly increased
(+50t2.7%, p<O.O1) their cytosolic calci-
um. Both verapamil and trifluoperazin.inhibited the stimulatory effect of PTH
an insulin release. The data show that 1)
pancreatic islets are target for PTH and
may have PTH receptors, 2) stimulation of
glucose—induced insulin release by PTH is
mediated by a nsa in cytosolic calcium,
and cAMP and by direct or indirect acti-
vation of protein kinase C, and 3) this
action of PTH require, calcium in media
and intact function of calmodulin.
RENAL AND EXTRARENAL SOURCES ARE
INVOLVED IN THE RAPID REGULATION OF
SERUM 1,25(OH)2D3 (1.251)) IN THYRO-
PARATHYROIDECTOMIZED (PTX) DOGS. P.
Fanti, R.M. Friedler, H.H. Mafluche. Div.
Neph. Bone & Mm. Metab., Univ. of Kentucky,
Lexington, Kentucky.We reported previously on rapid, PTH-
induced rises of circulating 1.251) in PTX dogs.
The present study was designed to investigate
the source of this 1.251) production. Ten dogs
were PTXed and one week later bilaterally
nephrectomized (NX; n=5) or sham operated(SHAM; na5). Thereafter, an I.V. bolus of 1.5
u/kg of 1-34 bovine PTH (bPTH) was given,
followed by a 1 hr infusion of 2 U/kg/hr of the
same. Arterial blood samples were obtained at
baseline (BSL), 3,5,10,15,20,30,45, and 60 mm
after starting the Infusion. Baseline serum
creatimne, ionized calcium, phosphorus, 25D and
l,25D (SHAM:2.2±1.0 pg/mi; NX:3.0±1.3 pg/mi)
were not different between the two groups. In
the SHAM dogs, starting 3 mm after the
challenge with bPTH, 1,251) displayed a biphasic
response consisting of an initial increment in
concentration between 3 and 10 mm (peak at 5
mm; 7.1±2.0 pg/mi; p<O.O5), followed by a
trough at 15 mm (3.1±2.4 pg/mi), and a second
sustained increment, between 20 and 45 mm(6.0-6.7 pg/mi; p<O.02). In the NX dogs, one
single increment in 1,251) concentration was
present between 15 and 30 mm (peak at 20 mm;
7.8±2.8 pg/mi; p(0.05). These results confirm
previous observations of rapid changes of 1,251)
levels in PTH-challenged PTX dogs and
demonstrate that these rapid changes originate
both from renal and extrarenal tissue.
A NEW SENSITIVE HOMOLOGOUS RIA FOR AMINO-
TERMINAL PTh IN THE RAT. .Jane Finch5, Neville Rapp*,
Kevin J. Martin and Eduardo Slatopoisky. Renal Division,
Washington University School of Medicine, St. Louis, Mo.
The determination of circulating biologically active PTh in
the rat has been difficult because of the inability to develop
an antibody with 1) specific recognition sites for the amino-
terminal region of rat PTH and 2) with the high sensitivity
required to measure PTh In normal animals. Recently, the
amIno sequence of the rat PTh has been deduced by
molecular techniques. We immunIzed 12 roosters wIth
synthetic rat Pm 1-34. One animal developed a sensitive
antibody against the amino-termInal region of rat PTH. To
further increase the sensitivity of the RIA, we utilized an
analog of rat PTH, Tyr' rat PTh 2-34 as radioligand, which
could be lodinated to high specific actIvity (450 Ci/jg). The
iodinated peptide was purified by HPLC using a C18 Nova
Pak HPLC column and a 10-60% acetonltrile gradient in 0.1%
TFA. Rat PTH was used as standard. To validate the RIA,
we measured PTH under a variety of metabolic conditions.
Normal values for PTH were 55.6 3.9 pg/mI (n = 26). PTX
rats (n = 9) had undetectable concentrations of PTh. In rats
with renal failure PTh increased to 278 75 pg/mI. Dynamic
changes in circulating PTh were evaluated by decreasing ICa
from 4.6 0.07 to 3.6 0.10 mgldl, by the administration of
EDTA 200 mg/kg, after which PTh increased from 52 5.9 to
109 13.4 pg/mI (n 12). During calcium administratIon (30
mg/kg) IV serum ICa increased from 4.7 t 0.05 to 7.3 0.24
mg/dl, PTH rapidly became undetectable (n = 14). Dietary
manipulation (low Ca 0.02%, high P04 2.0%) for 3 weeks
increased PTh from 43.2 3.2 to 71.9 11.4 pg/mI (n = 13
P < 0.05). In conclusion, we have developed a specific,
sensitive, homologous AlA directed against the biologically
active region of rat PTH. Rapid changes in PTH in vivo in
response to physiologic stimuli are readily quantitated with
this assay. This assay will be a useful tool for the
assessment of parathyroid function in the intact rat.
INTACT SYNTHESIS OF l,25(OH)3D BY ISOLATED
NEPHROTIC RAT KIDNEYS. Michael Freundlich, Kuo
Hwang, Bruce Hollis*, George Gavellas*, Gaston
Zilleruelo, Carolyn Abitbol, Jose Strauss,
Jacques Bourgoignie. Univ. of Miami Sch. of
Med., Depts. of Ped. and Med., Miami, and Med.
Univ. of S.C., Charleston.
Vitamin D metabolism is altered in the
nephrotic syndrome. Circulating levels of
25(011)0 are characteristically low because of
urinary losses, whereas plasma 1,25(OH)2D may be
normal or decreased. The ability of nephrotic
kidneys to synthesize 1,25(011)20 was evaluated
in adult control (C) Wistar rats (n=6), and in
rats given 150 mg (group 1, n=5) or 225 mg
(group 2, n=7) puromycin aminonucleoside (AMNS).
Fourteen days after the last injection, the rats
were studied in metabolic cages before one
kidney was studied in vitro as an isolated
perfused preparation. In vivo, AMNS rats were
nephrotic with ascites, proteinuria 411 and 923
mg/d, hypoalbuminemia 0.8 and 0.6 g/dl, but
normal creatinine clearances, 2.1 and 1.8 ml/min
in groups 1 and 2, respectively, Kidneys were
perfused in a cell and serum—free medium. After
45 mm. perfusion, no 1,25(OH)2D was detectable
in perfusate collected from the renal vein. Ten
to 20 mm. after addition of 5 ug 25(OH)0 to
the perfusate, however, production of 1,25(H)2D
became readily apparent and after 60 ems.
averaged 31.0±6.8, 124.7±9.8 and 46.2±15.8 pg/al
perfusate for C, group 1, and group 2 kidneys,
respectively. The results indicate that
nephrotic kidneys have an intact ability to
synthesize 1,25(011)20. The low plasma level of
1,25(OH)2D present in some nephrotic patients
therefore, is not due to an inability of
synthesis but presumably reflects a low
substrate availability.
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EFFECT OF VITAMIN D METABOLITES ON
PARATHYROID HORMONE (PTH) SYNTHESIS
iN CHRONIC RENAL FAILURE IN RATS.
M. FukaEawa,* S. Kaname," T.Igarashi,* E.
Ogata,* and K. Kurokawa. 1st and Wth Depth mt
Med, Univ Tokyo Sch Med, Tokyo.
1,25(OH)2D3 (1,25D), suppresses enhanced PTH
secretion and synthesis in parathyroid glands of
chronic renal failure (CRF) rats (Kid.Int. 35:392,
1989). This 8uppression is partly due to hyper-
calcemia caused by l,25D, an adverse side effect
often encounterd in dialysis patients on 1,25D
therapy. In search for better management of
secondary hyperparathyroidism (2HPT) of CRF, we
tested the effect of 24,25(OH)2D3 (24,25D) and 22-oxa-
1,25(OH)2D3 (22-oxa) on the elevated PTH messenger
RNA (mRNA) levels in CRF rats. CRF rats, four
weeks after 7/8 nephrectomy, were given i.p. 24,25D
or 22-oxa at 24 and 48 hour before sacrifice, and total
RNA was extracted from parathyroid glands. PTH
mRNA were measured by the primer extension
method with synthetic 30-mer oligonucleotide.
24,25D given at dose greater than 200 pmol/lOOg
body weight (BW) suppressed the elevated PTH
mRNA levels to less than 50% of the level in vehicle-
treated CRF rats. 22-oxa, 100 pmol/100gBW, also
suppressed PTH mRNA levels to less than 50% of
CRF rats given vehicle. The effect of 22-oxa was
slightly weaker than that of 1,25D. There was no
increase in serum calcium with these two vitamin
D metabolites at the doses that suppress PTH
mRNA. Our data clearly indicate that 24,25D and
22-oxa would be useful for 2'HPT in CRF without
causing the risk of hypercalcemia.
RULATI1 OF INrPl'cELIAJLPR (IC) pH in OSTEOBLAST
-LIt CEllS BY CA2+ ?ND cAMP. J.Creen, D.T.
Yamaguchi, C.R. Kleeman and S. Muallen. Division
of Nephrology, CSM-UCEA School of Medicine, Los
Angeles, Ca
The osteoblast function is regulated by a
variety of agonists, many of which work through
an increase in IC Ca2+ (Ca2+in) or guneration of
cAMP. We sti.xlied the effect of Cain and cAMP
on the activities of Na+/H+ and Cl/H(X)3 as-
changers in the osteoblast phenotype cell, U4R-
106. Activities of the exchangers re deter-
mined by using 22Na and 36c1 fluxes and by the
pH fluorescent dye BCSET. A rise in [Ca2'i in,
activates Cl/HODf exchange in a dose dependent
manner, by increasing the apparent affinity of
the exchanger for pHi. Calrrodulin inhibitors
abrogate the changes in pHi without altering(Ca2] in. cAMP analogues reduce the activity of
the anion exchanger by a Vmax effect. Activation
of Na/H4 exchanger by cytosolic acidification
shows independence on Cain whereas cAMP
decreases the exchanger sensitivity to pHi.
Conclusions: 1) Ca2 in and cAMP alter the
activities of Na/H exchanger and the anion
exchanger in UMR—106 cells by influencing differ-
ent kinetic properties. 2) The effect of P1'H on
pHi is the net influence of its two seoursd
sessengers, Ca2+ and CAMP on the two exchangers.
A net cytosolic acidification by PTh will lend to
alkalinization of the hone environsunt and pro-
nute mineralization of osteoid.
25(OH)D3 METABOLISM AND ITS EFFECT ON CALCITRIOL
METABOUSM IN RENAL FAILURE. S. Patel.
Department of Internal Medicine, University of Michigan, Ann
Arbor, Michigan.
We studied 25(OH)D3 metabolism and Its effect on
caldtnol metabosm in renal failure achieved by partial
nephrectomy In rats. Metabolic clearance rates (MCR) of
25(OH)D3 were significantly decreased in rats with renal
failure (creatinine clearance, Ccr, 0.21±02 mI/nm/bOg;
MCR, 54.6±3.5 u(/mirvkg, N-6) In comparison to normal
control rats (Ccr, 0.56±.03 mi/mm/i oOg; MCR, 73.4±1.6
ut/mm/kg, N—5, both p<.01). Since production rates (PR) of
25(OH)D3 were not different between the two groups of rats
(renal failure, 1 .8±.1 1; control, 1.8±04 ug/kg/day), the
decreased MCR resulted in elevation of plasma levels of
25(OH)D3 (22.7±1.6 vs control 17.1 ng/ml, p.<.O1).
Injection of 25(OH)D3 600 ng/day, for 6 days significantly
increased the MCR of 25(OH)D3 In both normal rats (89.6±3.2
uI/Mn/kg, N..6, p.c.01) and rats with renal failure (84.9±9.7
uI/lain/kg, N6, p.cOl) when compared to normal rats (73.4
ut/mm/kg) and rats with renal failure (54.6 ui/mm/kg) injected
with vehicle, respectively. In onier to study the effect of
25(OH)D3 on calcitriol metabolism, MCR of calcitrfol were
measured in normal rats and in rats with renal failure received
daily injection of 600 ng 25(OH)D3 for 6 days. In normal rats,
the MCR of calcitnol (0.29±01 mI/mm/kg, N6) were not
affected (0.29±.02 mi/mm/kg, N—6), and the PR of calcitnol
(24.8±2.0 vs 38.6±1.8 ng/kg/day, p..cOOl) were markedly
suppressed, presumably by hypercalcemia (9.5±07 vs
10.8±.16 mg/dI, p<.01), after administration of 25(OH)D3.
However, in renal failure, MCR (0.23±.01 vs 0.18±01
mi/mm/kg, p<.01), PR (23.7±1.7 vs 14.3±1.3 rig/kg/day,
p<.01), and plasma levels of calcitriol (72.6±3.9 vs 53.7±3.7
pg/mi, p<.01) were increased after 25(OH)D3 supple-
mentation. We conclude that MCR of 25(OH)D3 Is decreased
in renal failure, and the MCR is increased after adranistration
of 25(OH)D3. Supplementation of 25(OH)D3 also increased
the MCR and PR of calcitnol in renal failure.
EFFECT OF PABATHYROID HORMONE RELATED PEPTIDES
(PTHr) ON PROXIMAL TUBULAR HANDLING OF ECO
Ph.Jaeger, M.Tellier*, N.Fowler*, F.Roch_Rmel*.
Inst. of Pharmacology, Univ of Lausanne and Univ
Policlinic of Medicine, Berne, Switzerland.
PTHr share with PTH some of its effects on
calcium metabolism. However, the role of PTHr
on acid—base metabolism has not been studied so
far. To address this issue, fractional delivery
of HCO3 to late proximal tubule (FD—HCO ) was
measured in 5 groups of male rats infusd for 7
days with PTH or PTHr subcutaneously via osmotic
ninipumps. Gr 1: received (1-314) PTH at 2.1 U/h(hyperparathyroidism); gr 2 and 14 received (1—314)
PTMr and (1—1111) PTHr at same rate on equinolar
basis; gr 3 and 5 received 0.7 U/h (1—314) PTH
(euparathyroidism). All gr had similar normal
serum calcium levels: in gr 1, 2 and 3 (2.3 + 0.1,
2.3 ÷ 0.1 and 2.1 + 0.1 mM), this was obtained
with daily dichloromethylene—diphosphonate (DP)
and a calcium—free diet; gr 14 and 5 (2.1 + 0.1
and 2.3 0.1 mM) were on regular diet without DP.
Rats with (1—314) PTH—induced hyperparathyroidism
(gr 1, FD—HCO :143 + 2 (13), mean + SE Cu) ) but
not those wit (1—314) PTHr—induced hyperparathy—
roidism (gr 2:314 + 1 (6) ) had higher FD—HCO than
their controls with euparathyroidism (gr 3: 7
2 (8) ). Rats with (1—1141) PTHr—induced hyperpara—
thyroidism (gr 4: 39 + 2 (16) ) had higher FD—HCO3
than their controls with euparatbyroidism (gr 5:
30 + 2 (13) ).
Conclusion: (1—1141) PTHr acts on the proximal
tubule to depress HCO reabsorption. This effect
could not be obtained with (1—34) PTHr.
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SUPPRESSION OF PARATHYROID GLAND
HYPERPLASIA BY 1,25(OH)2D3 PULSE THERAPY.
M. Kitaoka,* M. Fukagawa,* S. Kaname,' R.
Okazaki,* T. Matsumoto,* E. Ogata,* M. Hoshino,*
T. Inada,* and K. Kurokawa. 1st and IVth Depts
hit Med, Univ Tokyo Sch Med, Tokyo.
Secondary hyperparathyroidism (2HP'r) i8the
central feature underlying bone diseases of chronic
renal failure (CRF). 1,25(OH)2D3 (1,25D) has been
shown to suppress the enhanced parathyroid
hormone (PTH) secretion and synthesis in CRF
directly and indirectly through a rise in serum Ca.
l,25D may also suppress parathyroid cell growth in
CRF dogs. To assess if 1,25D reverses parathyroid
glands hyperplasia in CRF patients, we treated
dialysis patients with oral 1,25D pulse therapy and
measured the size of parathyroid glands with a
highly sensitive echo probe. Eight patients on
chronic dialysis three times per week, with enlarged
parathyroid glands, were given 4jsg 1,25D p.o. at the
end of dialysis twice per week for 12 weeks. Serum
levels of intact PTH and alkaline phosphatase
activity decreased after 12 weeks of pulse therapy.
Serum Ca remained leSs than 5.5 mEqfL except two
patients, in whom transient hypercalcemia
occurred. Significant decreases in the parathyroid
gland size was noted in all patients: a marked
decrease in gland size to less than 25% of the pre-
treatment value was seen in 3 patients. These data
show that 1,25D pulse therapy reverses parathyroid
hyperplasia in CRF and indicate that the effect of
1,25D on 2'HPT are brought about not only through
inhibition of PTH secretion and synthesis, but also
through suppression of parathyroid cell growth.
THE EFFECTS OF METABOLIC ACIDOSIS AND
CALCITRIOL INFUSION ON DUODENAL VITAMIN D
RECEPTOR KINETJCS. Crai2 B. Lanaman, Paula Trach,*
and Kathy K. Ford. Mineral Metabolism Lab, Pediatric
Nephrology, Northwestern Univ., Chicago, Illinois,
Calcitriol (1 ,25D) stimulation of intestinal Ca transport
occurs by specific I ,25D receptor (D-recept) mediated events.
Metabolic acidosis reduces 1 ,25D synthesis, and thereby
lowers l,25D mediated active Ca transport. We asked the
question whether metabolic acidosis (CMA) per se alters the
D-recept, and whether I ,25D replacement to rats with CMA
could normalize D-recept kinetics. Therefore, lOOg e Sherman
rats were placed on a calcium—restricted vitamin D replete
diet (<0.002% Ca, 0.34% P) 1.5% NH4C1 to create CMA. At
the same time, mini-osmotic infusion pumps were implanted
SQ with either l,25D (D+inf; 17 pmol/lOOg/d; n'.6) or
propylene glycol vehicle (D-inf;n=6). After 5d of infusion,
rats were sacrificed, blood collected for measurement of Ca,
P, and l,25D, and duodenal mucosa scraped for D-recept
cytosol preparation. At sacrifice, blood measurements of Ca
and P were the same in the D+ and D-inf groups, In control
(C) animals (same diet, no infusions;n6), l,25D (mean±SD)
levels were 315÷50 pg/mI; D-inf animals had reduced levels
to 268±36 while D+inf was the same as C, 290j31. D-recept
saturation binding assays were performed three times from
each animal group by measuring the binding of 3ii-l,25D to
D—recept in the absence or presence of radioinert 1 ,25D (250-
fold excess) to determine total and non-specific binding, from
which specific binding was calculated. Transformation of the
specific binding data by non—linear least squares regression
yielded the D-recept dissociation constant, 1d and the number
of binding sites, B,.,,, When compared to C rats, D-inf
acidotic rats had a reduction in Kd (mean±SE, 0.7±15 v.
0.23±.05 nM,,<l0') and ,.,(55.4±4 v. 31.7±1 fmol/mg
protein, p'clO ). D+inf acidotic rats however, had a similar Kd
to C rats (0.8±1.7), but paradoxically, a lower B,,,, than either
C or D-inf rats (20.7±3). In conclusion, CMA lowers both the
1d and B,., of the intestinal D—recept the former is from the
reduction in l,25D and the latter change seems to be l,25D
independent.
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INTACT PARATHYROID HORMONE IN RELATION TO INTESTI-
NAL FUNCTION AND RENAL CALCIUM REABSORPTION IN
PATIENTS WITH NEPHROLITHIASIS. Monica Lindsjo*,
Bo G. Danielson*, Bengt Fellstrdm*, Leif Wide*
and Sverker Ljunghall*: (intr. by Gunnar Westberg)
Dept. of Internal Medicine, University Hospital,
Uppsala, Sweden.
The relationships between the serum concen-
trations of intact parathyroid hormone (PTh), cal-
cium, and phosphate as well as the 24-h urinary
excretions of calcium and oxalate were investi-
gated in 324 patients with recurrent nephro-
lithiasis. Intact PTh was inversely related to
both urinary and serum calcium, indicating that
in the majority of the patients there was an
intestinal hvperabsorotion to account for hyper-
calciuria. Hy;cabsorption ot c&lciim %.as ais
the likely explanation for the finding of a posi-
tive relationship between the urinary calcium and
oxalate excretions.
Jtltogether 25 patients (7 1), had elevated
serum PIll concentrations and were followed up in
more detail. In these patients a positive rela-
tionship between serum PTh and 1.25-(OH)2-vitamin
was demonstrated, but there was no significant
relationship between the serum concentrations of
PTh and phosphate. This investigation revealed
that intestinal malfunction, which sometimes was
present without clinical symptoms, and impaired
renal conservation of calcium, occurred with
approximately the same incidence.
THE ROLE OF SECOND MESSENGERS IN PARATHYROID
HORMONE INDUCED MEMERANE DEPOLARIZATION. Akimitsu
Mivauchi. Ajay Gupta*, Ulises Alvarez* and Keith
Hruska. Renal Div., Jewish Hospital, St. Louis,MO.
We have studied the effect of PTH on cytosolic
free calcium ([Ca2'J1) and membrane potential () in
two opossum kidney (OK) cell clones (OKP and OKH)
which have PTH sensitive adenylate cyclase.
However, only the OKP cell responds to PTH with
inhibition of Pi transport and inositol
triaphosphate dependent transient increases of
(Ca2"]j (EC50,lO"0M). Both calls respond to cyclic
nucleotidea with a small tonic increase in Ca2"
entry. (Ca2"']1 and were measured in single cells
using fura 2 and voltage sensitive dyes di-O-C5(3)
and di-BA-C4(3). PIN induces a rapid and a
sustained depolarization (DP) in both cell types.
The rapid DP preceded the (Ca2"] transient in OKP
cells. PTH induced DP was also seen in Na free
buffer. Ba2" (1 eM) caused DP and also blocked PIN
induced DP only in OK?, suggesting that a change of
K"' conductance is involved at least in part in the
PTH induced OP in this clone. Forskolin and
8bromo-cAMP (lO' N) caused only a slight sustained
DP in OK? but mimicked the PIN response in 01(11.
Ionosiycin produced DP in both OKH and OK?. These
data suggest that cAMP and Ca2"' contribute to PIN
induced sustained membrane DP in both clones. In
OKP, a rapid DP was cAMP independent and preceded
the Ca2" transient. This DP may have been an
inhibition of a K" conductance. This effect
occurring in the cell clone expressing the biologic
effect of PTH may represent a mechanism of receptor
coupling to a K" channel and thus, a new mechanism
for PTH induced signal transduction.
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BINDIt, INTERNALISATION AND DEGRADATION OF PTh
BY CULTURED PI)XIIL TUNJLM (ILLS. R.O'Donovan *
I. Chen, C. Widnell* and J.B. Puschett. Univ.
Pittsburgh, Pittsburgh, Pennsyvlania.
We investigated the fate of PTH (1-34) exposed
to primary cultured proximal tubular cells. Per-
coll isolated proximal tubules of collagenase
digested female Sprague Dawley rat kidneys were
grown in Dt€/F12 medium until confluent, (6—8
days). Bovine PIN [NLeu 8,18:! BPTH (1—34) TYR
34, amide, was radio iodinated using 1251 and
iodogen reagent. A pure preparation of mono-
iodinated PIll was obtained by HPLC. Cells were
incubated in the cold with 125IPTH in the
presence and absence of cold PIN. Following
washing, total cell associated activity was
measured. Binding of Pm was maximum by 30—40
minutes at 0°C, and was specific: 1 pM unlabelled
PIN caused inhibition of 75%. 1251PTh was bound
to the cells at 00, and the cells were reincubated
at 370 C in 125IPTh free DE/F12. Following 10
minutes reincubation 28% of radioactivity re-
covered in the medium was acid soluble (protein
free) indicating PIN degradation. At 25 minutes
the percentage was 50%. Post nuclear supernatent
of cell homogenates underwent 17% percoll density
gradient centrifugation, separating endosomes
(marker enzyme 5' nucleotidase), from lysosomes
(glucoseaminidase). Analysis of the fractions
showed 33-48% of PIN in the cells localised in
the lysosomal fraction. These data indiciate
specific binding of PIN (1—34) to primary cul-
tured proximal tubular cells, transport of PTH
to lysosomes and degradation of hormone. These
cells should prove useful in the further
elucidation of the role of PTH metabolism in the
action of hormone on proximal tubule cells.
CHROMOGRANIN A (C9A) IN THE EVALUATION
HYPERCALCEIA (NC). RJ Parmer, PJ Wood, N
O'Connell, and DI O'Connor. Dept of Med, VA Med
Center and UC San Diego, and the Regional
Endocrine Unit, Southampton, UK.
CgA, originally isolated from chromaffin
granules, Is now recognized to be identical to
parathyroid secretory protein (PSP), coreleased
with PTH from chief cell granules. We therefore
assessed plasma CgA in the differential diagnosis
of NC in 111 subjects from 4 groups: parathyroid
adenomas (n=22); malignancy-associated NC (n=37);
malignancy with normocalcemia (NC)(n—35); and
normal controls (n—li).
Plasma CgA was elevated in patients with para-
thyroid adenomas compared to controls (62.4 13.4
vs. 34.7 4.3 ng/ml, p<O.O1) and compared to
patients with malignancy-associated NC (26.9 1.7
ng/ml, p<O.O1) though there was substantial
overlap between groups. Plasma C9A was also
elevated in malignancy patients with oat cell
carcinoma regardless of serum calcium status
(128.5 54.6 ng/ml, n4). Plasma CgA correlated
only weakly with several indices of parathyroid
activity including Intact PIN (r—O.367, p<O.OO1),
C-terminal PTH (r—O.385, p<O.OO1), and
nephrogenous cAMP (r=O.298, p<O.005), suggesting
corelease of CgA and PTH from parathyroid tissue,
but indicating that factors other than PIN largely
determine plasma CgA.
We conclude: 1) Plasma C9A is a weak function
of parathyroid activity; 2) Elevated C9A assists
in identifying patients with oat cell carcinoma;
3) Plasma C9A may be a useful adjunct to PIN in
the differential diagnosis of some cases of NC.
RESTRICTION OF DIETARY PHOSPHORUS DOES NOT
INCREASE SERUM 1,25-(OH)2D IN THE NORMAL DOG.
A.A. Portale. H.A. Al-Bander, B.P. Hailoran,* D. Fiellin, and
R.C. Morris, Jr. Depts. of Pediatrics and Medicine and
VAMC University of California at San Francisco.
In patients with mild and moderate renal insufficiency,
restriction of dietary phosphorus (P) increases serum levels of
1,25.(OH)2D, and possibly in consequence, reverses secondary
hyperparathyroidism (SH). In the dog with 5/6 nephrectomy,
restriction of dietary P does not increase serum levels of 1,25-
(OH)2D, yet does reverse SH (Lopez-Hilker, et at., ASN,
1985). Studies of vitamin D and P metabolism in the intact
dog are few. We sought to determine in the normal dog,
whether restricting dietary P would increase serum levels of
1,25-(OH)2D, as it does predictably in normal humans, rats,
and pigs. In 6 normal adult mongrel dogs ingesting a constant
synthetic diet for 42 days, dietary P was first maintained at
2000 mg/d, then restricted to 165 mgld, then further restricted
by giving oral Al(OH)3, 5 gld; each P intake, for 14 days.
Dietary calcium and sodium were constant throughout. When
dietary P was restricted, serum levels of P decreased by 1.9
0.4 (SE) mg/dl (p<O.O1) after 14 d, and by 2.3 0.7 mg/dl
after 28 d. Serum levels of 1,25-(OH)2D did not increase, but
rather decreased by 50% (p<O.OO1), after both 14 and 28 d of
restriction. Blood ionized calcium increased by 0.4 0.09
mg/dl (p<O.O1) after 14 d, but returned to control values after
28 d. Thus, the sustained decrease in serum 1,25-(OH)2D
could not be attributed to an increase in blood ionized
calcium. With P restriction, urine P became negligible, and
urine Ca increased 3-fold. Thus in the normal dog, restriction
of dietary P did not increase, but rather decreased, serum
levels of 1,25-(OH)2D. In the sheep, P restriction also fails to
increase 1,25.(OH)2D. Results of studies of disordered P and
vitamin D metabolism in the dog should be interpreted with
caution, as they might not be strictly applicable to humans.
BINDING AND METABOUSMOF 1 ,25-(OH) D3 IN CULTURED
BOVINEPARATHYROID CELLS. Cynthia Ritter*, Alex Brown,
Eduardo Slatopoisky. Renal Division, Washington University
School of Medicine, St. Louis, MO 63110.
We and others recently reported that receptors for 1,25.
(OH)p3 are decreased in parathyroid glands of uremic
animals and patients. In order to elucidate the factors
involved in regulation of the receptor in this tissue, we have
characterized the receptor in primary cultures of bovine
parathyroid cells. Confluent cultures were incubated with 0.5
nM 1
,25-(OH)2-126,27-3HJD in serum-free medium containing
0.5 maJml bovine serum albumin for periods up to 12 hours.
Non-specific binding was determined in the presence of 125
nM unlabeled I ,25-(OH)2D3 At the end of the Incubation,
the cells were washed and then sonicated into 10 mM Iris,
pH 7.4, 1.5 mM EDTA, 5 mM DTT, and 400 mM KCI, and
unbound 1 ,25-(OH)2D3 was removed by charcoal treatment
Specific binding was maximal at 1 to 2 hours, declined after
3 hours, and was reduced to 10% of maximal by 12 hours.
This loss of binding coincided with metabolism of the tritiated
ligand In the cultures Indicating that 1 ,25.(OH)2D3 induces its
own metabolism in these cells. Inclusion of the cytochrome
P450 inhibitor, ketoconazole, did not alter maximal binding
but blocked both metabolism and the decrease in binding
after 3 hours. In contrast to other cells types, no
homologous up-regulation by 1,25-(Ol-l),D3 was seen in
cultured parathyroid cells even after '12 hours in the
presence of 0.5 nM I ,25-(OH)2D5. Furthermore, receptors
levels in preparations from cells treated for 20 h with
unlabeled 1,25-(OH),D3 at 0.1, 1 and 10 nM were not
different from controls. Thus, it appears that the receptors
in parathyroid cell cultures are not up-regulated by their
ligand, Indicating that receptors are maximally expressed in
culture or that they do not undergo homologous up-
regulation.
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CAPACITY FOR l,25(ON) VITAMIN D3 SYNTNESIS IN RES-
PONSE TO rhPTN 1$ DIISNISHED IN EARLY RENAL FAI-
LURE (RF)
E. Ritz, A. Seidel, R. Eouillon, Dept. Int.Med.,
University of Heidelberg (FPO) and Labor. Exper.
Endocrinol., Leuven (belgium)
Despite elevated iPTN levels, low normal 1,25
(ON) D3 concentrations are commonly found in pa-
tiens with incipient RF pointing to an inappro-
priate response to PTN. To assess reserve capacity
of renal production of 1,25(ON)2D , we studied 9
pat. with incipient or moderate R (C. 30-65 ml!
min/l.73m2) and 7 controls, We measure l,25(OH)
133 levels, free l25(OH)2D3 index, fractional cAP
excretion before and after infusion of 2x400 IU re-
combinant human (rh) PTN (1—38). Baseline 1,25(ON)2D3 levels were not significantly diminished
in patients (42.5 pg/mI, 21.6—51.1 vs 52.3; 37.4—
67.3 in controls). After infusion of rhPTH (1-38),
however, the median increment in l25(OH)2D3 was
only -i-15% vs ÷89.9% in controls despite a greater
proportional increase in fractional excretion of
cAsP (from 2.7 to 26.9 nmol/lOO ml cF). A correla-
tion was found between baseline 1,25 (OH) 2D3/C.
ratio (an index of l,25(ON)2D synthesis per
nephron) and increment in l,2(OH)2D3 after rhPTN(1—38). Data suggest (i) stimulation of renal 1,25
(011)2133 production in response to exogenous PTH is
subnormal in patients with incipient RF (ii) Va-
riable proportion of maximal synthetic capacity
per nephron is exhausted by increased baseline
stimulation via endogenous PT!!.
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REGULATION OF PTHmRMA IN EXPERIMENTAL UREMIA -
RELATIONSHIP TO 1,25 (ON) 2D RECEPTOR teRRA.
J. Silver, T. Naveh_Many,* P. Barach,* and Y. Shvil(intr. by N.M. Popovtzer). Mineral Metabolism Unit,
Dents. of Neohroloqy and Pediatrics, Hadassah
university Hospital, Jerusalem, Israel.
We have previously shown that Pm gene transcrip-
tion in vivo in the rat is decreased by l,25(OH)2D3
and increased by hypocalcemia, but not in rats with
parathyroid hyoerplasia due to a vitamin 0-deficient
diet. In the oresent study the regulation of PTHmBBJA
and l,25(OH)20 receptor (VOR) mRMA levels in rats
with pmrathyroid hypernlasia due to experimental
uremia were studied. 5/6 nephrectomy (5/6 MX) rats
were studied at 3 weeks when thyroparathyroids were
removed for RMA extraction and hybridization. mRMA
levels for PIN but not VOR were highest in rats
with the most severe renal failure. After single
doses of 1,25(0W 203 O (25—100 psnl/lOO o body
weioht) there was a dramatic decrease in PTMmRNA
levels (85% decrease at 100 omol) . There were
similar results in rats 2 months after 5/6 MX.
After serum calcium was increased from 11 to 20 mg/
dl by calcium oluconate ip, or reduced by sodium
phosphate ip or calcitonin in from 11 to 6 or 8 mg/
dl at 1 and 6 h, there was no change in PTMmRMA or
VDRsRMA levels. These results show that in 5/6 MX
rats there is an increase in PTHmRMA, with no
chance in VOPanRMA. 5/6 MX rats' PTMeRMA decreases
after 1,25(OM) 203 but does not increase after hype—
cslceeia as in intact rats. lists on a vitamin 0—
deficient diet had not responded to either
1,25 (OH) 203 or hypocalcemia, suopesting that the
decree of parathyroid cell hynerolasia or l,25(OM)2
0—deficiency determines the ability of the PTM oene
to resnond to l,25(OH)203.
CHRONIC EXCESS OF PARATHYROID HORMONE
(PTH) INCREASES CYTOSOLIC CALCIUM (CC) OF
BRAIN SYNAPTOSOMES IN THE PRESENCE OR
ABSENCE OF CHRONIC RENAL FAILURE (CRF).
Miroslaw Smooorzewski, Pany Koureta*,
George Z. Fadda, Alessandra F. Pernat and
Shaul B. Massry. Div. Nephrol. Univ. So.
Calif. School Med., Los Angeles, CA.
Excess PTH in CRF or chronic admini-
stration of PTH to normal rats adversely
affect metabolism of brain synaptosomes.
These derangements were attributed to a
rise in total calcium content of synapto—
somea. However, in order to accept such
a role for calcium, one must document
that basal level of CC in synpatosomes
are increased with chronic excess of PTH.
We examined CC with Fura 2 in synapto-
somes from normal rats, those with 42
days of CRF, PTX normocalcemic rats with
CRF, CRF rats treated with verapamil
and normal rats injected with PTH for 42
days. CC in synaptosomes of CRF rats
(538±.3SnM) was higher (p<O.Oi) than in
normals (367lSnM). PTX and verapamil
treatment of CRF rats prevented the rise
in CC CPTX—CRFI 35O23nM CRF—verapamilt
4i3ti3nM). PTH injection also caused
significant (p<O.Oi) rise in CC(474t24nM). The data show that chronic
excess of PTH with or without CRF causes
a significant rise in cytosolic calcium
in synaptosomes. This effect of PTH is
abolished by PTX or verapamil treatment.
The rise in CC is most likely responsible
at least in part for the deranged synap—
tosomal function in CRF.
EFFECTS OF
PM3RR3L2ISFER
(FIlL) CR CY'IIEOLIC FREE Ca
CCMCFNTRATICN ([CA k].) IN RABBIT ODt*erTIM3 IIIBJLEE (aIr).
S.Thn, 3. Bourdeau and K. Lau. Michael Reese Hospital and
University of (bicago, (bicago, tL.
In proposing that cAMP-dependent protein kinsse (kinase A)
sediates the stimulary action of psrathyroid honate (VIM)
and 8—Br-cAMP en [Ca in isolated perfused (Nib, am have
previously etployed MB, which is known to also inhibit protein
kinase C. Therefore am now tested MV, a biccker with greater
specificity for kinase C. Similar to MB, EQ also alished
the ettects ot VIM, raising the hypothesis that [Ca I.
is under the dual regulation of both protein kineses. 1
lb directly test this hypothesis, we evaluted the effects of
FElL, a known activator of kinase C, tnt [Ca the latter
measured by furs—2 epifluorescen5 sicrcscopy. There was a
mxlest and brief increase in (Ca 1. (23 + 9 nM) 7 to 8
sin, after a 1Oisin. suffusion with'l PM FIlL. In addition,
the rise in [Ca ). induced by S—Br-cAMP, 175 pM, was not
only enhanced by pro-treatment with FElL (170 vs. 73 nM, p<
0.005) but also prolonged by NIL. At 3.2—nM, lumen FIlL, hut
not2ath FIlL, elicited a snail and sustained increase in
This low—dose FElL, when delivered in the lumen,
also acrentuated the effect of subsequently administered
8—Br-cAMP. Significantly, the effect of 3.2—nh ltsmn LilA
developed within a few minutes, contrary to the delayed
reset of action of bath LilA, even though the latter was given
at 1 FM. An additive effect was also seen when Lilt was added
to the perfusate after the action of 8—Br--cAMP had reached a
plateau. lbs availability of media Ca, especially tree the
por3ubular
fluid, was critical for the VIA—induced rise in
[Ca J., tecausa RITA in bath alone, or in both the bath
and iui½o, atolithed such an effect. Theme data damrstrate:
(1) [Ca ]. in connecting tubules may he under the dual but
separate càntrol of protein Icinase A and C; (2) greater
sensitivity of the CMI to LilA by apical mmthrane administration;
(3) a pre&nantly basolateral membrane Ca entry mediating the
rise in [Ca I. in response to LilA.
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HETEROGENEITY OF CALCIUM PUMP ACTIVITY IN
PROXIMAL AND DISTAL TUBULES OF RAT KIDNEY.
Yusuke Tsukamoto, Satoshi Saka*, Michiyo Saitoh* and
Kazunobu Sugimura*. Kitasato Univ. Sch. Med., Dept.
Med., Sagamihara, Kanagawa, Japan.
Number of studies indicated that Ca reabsorption were
regulated in a different fashion between proximal and distal
tubules of the kidney. The present study was aimed to
elucidate the heterogeneity of cellular mechanism of Ca
reabsorption by measuring the ATP-dependent 45Ca2
uptake (Ca pump activity) of the basolateral membrane
vesicles (BLMV) in the proximal (PRF) or distal tubule-rich
fraction (DRF) from the rat kidney cortex. Sedimentation
through a discontinuous Ficoll gradient was used to segregate
PRF and DRF of the rat kidney cortex obtained by
collagenase treatment and shearing forces according to the
method of Scholer, DW (Am. J. Physiol. 237:F350,l979).
Then, BLMV was isolated from each fraction by the Percoll
gradient method previously reported. Percoll gradient
segregated the homogenate of DRF into two fractions with
different density. Lighter fraction contained 5.4X higher
(Na++K+)ATPase activity than homogenate and this fraction
was used for study. Ca pump activity was measured in both
thyparathyroidectomized (VFX) male Sprague-Dawley rats
and Sham operated rats, Vmax (nmole 45Ca2/6O sec/mg) of
Ca pump activity in PRF of TPTX rats (4.76±1.37,
mean±SD,n=7) decreased at 72 hours after surgery compared
to Sham (9.18±2.37, n=5, p<O.005). Km for Ca2 did not
change by TPTX (80.4 nM vs lO7nM) in this fraction. The
effect of TPTX was different in DRF. No difference was
found in Vmax of DRF between two groups (Sham:
3.26±1.31 vs TP'FX: 3.01±1,63). However, Km of Ca pump
in DRF was significantly higher in 1'PTX (103±4OnM) than
in Sham (44.8±30.lnM, p<0.O2). In conclusion, TPTX of
the rats lowered the capacity of Ca pump activity in proximal
tubules and the Ca affinity in distal tubules.
ALUMINUM ABSORPTION AND INTESTINAL
VITAMIN D DEPENDENT Ca BINDING PROTEIN
(CaBP). Andrew J. Adler. Ruth Shainkin-
Kestenbaum* and Geoffrey M. Berlyne. Dept. of
Nephrology, Brooklyn VA Med. Ctr., Brooklyn, N.Y.
Previous studies in the rat have shown that
intestinal absorption of aluminum is in part
vitamin D dependent and may be competitive with
calcium. This study investigates the possible
role of CaBP in acco4jnting for these previous
findings. Two groups of Sprague Dawley rats
were fed a 0.06% Ca, 0.02% P diet for 1 week. For
2 days prior to sacrifice group 1 (N=1 3) received
100 mg/day Al(OH)3 by gavage while group 2
(N=20) received no Al. CaBP from each group was
prepared from duodenal mucosal scrapings by
Sephadex chromatography, further purified on a
DEAE column and then assayed for Al. CaBP from
the Al-fed group contained 26.7 nM AVmg
protein, whereas no Al was detected in the CaBP
from controls. Upon equilibration with tracer
quantities of 45Ca, CaBP from the Al-fed group
demonstrated a Ca bound to free (B/F) ratio of
0.54 compared to 1.06 in controls. It is concluded
that in the rat Al is bound by vitamin D dependent
CaBP in vivo and can be shown to inhibit the
binding of Ca by CaBP as well.
lDN URINE AND NEPItIt (NC) INHIBSRY ctitrici OF ieu OIME AS WL
AS QYS1PIL QLJE. 5dm Asulln*. S Danello*,
Y Na]tagawa*, C thc&s*, ani FL Oe. Univ of
thicago, Nmrology Program, thicago Ii.Human urine arai NC, a glycoprotein of
prthable kidney cell origin, greatly reduce
consuniption of calcium ani oxalate frau
matastably supersaturated solutions seeded with
calcium oxalate monchydrate crystals, a
ghenauenon usually referred to as J.rihibiticn of
crystal growth. In fact, sa particle size
experiments confirm smaller sizes In the
presence of inhinitors. We have seeded
metastably supersaturated calcium oxalate
solutions with calcium oxalate nnohydrate
crystals urder oorditicms of ion clamping to
maintain stant cxeiposition, ard measure ion
consumption from pump delivery rates.Cmsunption rate increases cautinicusly with
tine,., generally exceeding pmp capacities
within 30 minutes, as if the solution were
autocatalytic. The original seeds were single
or twinned, well formed prisne. After 30
minutes of inaibation, all were covered with
innumerable tiny crystallites, which also were
free ani nuneras in tha solution (seoorrlary
nucleation). If 20% whole dialyzed urine, or
p.2rified NC 0.2 uM were a&led, ion txasuniption
rates were virtually 0, ard the only crystalsdmsezved after 30 mInutes were the large
original seeds.
Secordaly nucleation sesne the preferred
response in seeded ion clamped supersaturated
solutions, suds as exist within the nImrons of
the kidney. Urine ard NC suress secordazy
nucleation in vitro, ard prdmably invivo as well.
ALU}!INUM ABSORPTION FROM SHOEL'S SOLUTION.
Brian Becket*, E. Gonzalez*, Barry
Kirschbaum, Larry Pesko*, John Savory*.
Medical College of Virginia, Department of
Pharmacy and Medicine, Richmond, Virginia.
University of Virginia, Department of
Pathology, Charlottesville, Virginia.
Citrate has been shown to increase
gastrointestinal absorption of aluminum
(Al). Shohl's solution (SS), a mixture of
citric acid and Na—citrate used clinically
to correct acidosis, may itself contain
several hundred ug/L of Al. This study
examined the question whether ingestion of
SS alone would increase Al absorption. 10
healthy volunteers collected a baseline
24—hr urine, then ingested for the next 5
days 3OmL three times a day of Shohi's
solution which contained 416 ug/L Al or
37.5 ug/9OmL. A second 24—hr urine was
then collected. Al-free plastic
containers were used. Aluminum was
measured by flameless atomic absorption
spectroscopy and expressed as ug/g
creatirtine. The paired "t" test was used
to compare Al excretion before and after
Shohl's ingestion. The mean S.D. of Al
in thefirst and second collections were
35.0 28.5 and 29.0 22.2. The
difference was not significant. This
study failed to show a consistent increase
in urinary Al after 5 days of ingesting
therapeutic amounts of Shohl's solution.
Similar studies need to be completed for
patients with compromised renal
function.
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PHOSPHOLIPASE A2 (PLA2) IS INCREASED IN
SELENIUM DEFICIENT MESANGIAL CELLS (MES)
Ute Frosch*, Freja Kunz and Gerhardt Hampel
(intr. by F.C. Luft) Univ. of Erlangen-Nürnberg,
Department of Nephrology, Erlangen, FAG
We previously showed that Selenium
(Se) deficiency alters prostaglandin
metabolism and enhances production of
platelet activating factor. To determine if
these effects involve PLA2, we measured the
activity of this enzyme in human MES
cultured in medium IRPMI 1640 containing
20% FCS and 100 ng/ml Se. Controls were
maintained Se-free. MES were used in
passages 3 to 4, after at least 4 weeks of Se
supplementation or depletion respectively.
MES were stimulated with histamine 300 fIM
or lonomycin 1.tM for 2 mm. Cells were lysed
by ultrasound and the 12,000g supernatant
used to metabolize 14C-Phosphatidylcholine.
Samples were separated by TLC. PLA2
activity was assayed by measuring the
radioactivity of spots identified as arachi-
donate and lyso-phosphatidylcholine. There
was a 2.5fold increase in arachidonate
release and a 4.8fold increase in release of
lyso-phosphatidylcholine when using the
12,0009 supernatant from Se-deficient MES
(p<0.05). The data indicate a role for Se in
the regulation of PLA2.
INHIBITION OF INTESTINAL POLYAMINE BIOSYNTHESIS:
DIVERGENT EFFECTS ON THE ABSORPTION OF ALUMINUM
AND CALCIUM. T.H. Ittel, C.P. Paulus and
H.G. Sieberth (intr. by A.C. Alfrey). R.W.T.H.,
Dept. of Internal Medicine II, Aachen, F.R.G.
Atrophic changes of the intestinal mucosa are
frequently observed in the presence of chronic
renal failure and, in parallel, the intestinal
absorption of aluminum (Al) appears to be en—
hanced. The present study investigated whether
similar intestinal alterations induced by diflu.-
oromethylornithine (DFMO), a specific inhibitor
of ornithine decarboxylase, could affect the
absorption of Al. DFMO was employed orally (5%)
in rats with normal renal function over a period
of 9 d. Transmission electron microscopy of
DFMO—exposed duodenal mucosa revealed blunter
and shorter microvilli representing distinct
atrophic changes, however, upon light micro-
scopy intestinal villi were well preserved.
Administration of a single oral load of 11 mg Al
(AlCl,) resulted in significantly higher urinary
Al excretion rates in DFMO—treated rats as com-
pared to controls (25.5±7.0 va 16.6±1.6 pg/Sd).
In addition, 1 h post—load serum Al concentra-
tions in DFMO rats were considerably more
elevated than in controls (34±10 vs 5±4 pg/l).
When DFMO—treated rats were allowed to recover,
5/6 nephrectomy enhanced post—load Al excretion
to a similar degree (27.7±6.7 pg/i). In contrast,
treatment with DFMO did not change the fractional
absorption of calcium ("5Ca) (60±6% vs 59±2%).
Thus, induction of mucosal atrophy by DFMO
enhances the absorption of Al without a concur-
rent change of the Ca uptake suggesting that
intestinal structural lesions may be involved
with the hyperabsorption of Al in uremia.
ALUMINUM (AL) UPTAKE AND TOXICITY IN CULTURED
MOUSE HEPATIC CELLS (MHC). Julie Jangula*,
Kenneth Abreo, M'Liss Sella*, Jonathan Glass*.
LSU Medical Center, Shreveport, LA.
Increased hepatic Al concentrations are seen
in dialysis patients and experimental animals
with Al overload. Therefore, Al uptake and toxi-
city was evaluated in cultured MHC. Cells were
grown in control (C) media (NCTC 135 + 10% FCS),
media containing Al citrate (C + Al, 340 .ig/L Al)
and Al-transferrin (If) (C + Al-If, 500 iig/L If,
340 iig/L Al). Cellular Al (g/g protein), cellu-
lar protein (CP)(g/L) and liver enzymes (U/g pro-
tein) were measured at 96 hours. Results were as
follows: (mean SEM, n"9, #p<.OOl Al vs. C,
*p<O0l Al-If vs. C and Al):
Group C Al Al-If
Al Uptake 6.2±0.4 43.1±4.0# 202.9±27.1*
CP 5.1±0.4 4.5±0.3 3.0±0.5*
SGOI 8.4±0.4 9.9±0.6 12.4±1.5*
LDH 18.3±1.1 22.0±1.4 38.2±5.0*
There was no change in SGPT levels In media
from cells grown in Al and Al-If compared to C.
These results indicate: (1) MHC take up Al
from Al citrate and Al—If. This suggests that
there are two mechanisms of Al uptake by MHC with
higher uptake via If endocytosis. (2) Al toxi-
city was dependent on Al uptake by MHC. Al
uptake from Al-If was associated with hepatotoxi-
city manifested by decreased cellular protein and
increased enzyme (SGOT and LDH) leakage into
media. However, the amount of Al taken up from
Al citrate was insufficient to cause toxicity to
MHC. Similar mechanisms of hepatic Al uptake and
toxicity may occur in Al overloaded dialysis
patients.
EFFECT OF SHORT-TERM ALUMINUM LOADING
ON FERROKINETICS IN RATS. C. Lee, D. Van Wyck
and J.C. Stivelman. Univ. of Arizona Med. Cntr. and
VA Med. Cntr., Dept. of Medicine, Tucson, Arizona.
Because aluminum toxicity produces hypochromic,
microcytic anemia in patients and inhibits red cell
progenitors in vitro, we sought to examine the effect of
aluminum on ferrokinetics. Conscious chronically
cannulated rats underwent 48-hour infusion with Al-
citrate followed by determination of Fe59 plasma
disappearance (T112; miii), plasma iron turnover (PIT;
mg/dl whole blood/d), and red cell and tissue uptake
(RBC, Liver, Femur; % injected dose). Results were
compared to those after Na-citrate control (mtse).
n H Pfe T2 PIT RBC Liver Femur
Aluminum 9 38.4 94.5 104.8 1.1 8.3 23.4 23
1.2 11.9 &3 .2 1.3 4.5 .6
Control 11 41.5 120.0 48.4 2.7 18.3 9.3 4.5
1.1 4.0 21 .2 3.0 1.0 1.6
P-value us .03 .00 .00 .03 .01 us
Rats after Al-citrate showed longer plasma Fe59 T112,
slower PIT, and lower eiythroid but higher extra-
eiythroid Fe59 uptake than rats after Na-citrate infusion.
The extent of the effect was dose related. Moreover, in
rats with eiythroid hyperplasia after administration of
erythropoietun, Al-citrate infusion impaired the rise in
PIT (0.&tO.1 vs 3.6t1.1, Al- vs Na-citrate, P—.03) and
significantly lowered rbc radioiron uptake measured as
early as 180 minutes after Fe59 injection (0.3±0.1 vs
1.9±0.3 % injected dose/mi rbc, P.O1). Thus, short term
aluminum loading appears to reversibly slow plasma iron
transit, block erythroid iron uptake and shift tissue iron
disposition to non-erythroid organs.
CALCITONIN INHIBITS THE CALCII4IC RESPONSE (CR) TO
PARATHYROID HORMONE (PTh) DURING HYPERCALCE2IIA.
FLiach, M Rodriguez, and A Felsenfeld. Div. Neph;
Wadsworth VANC and UCLA, Los Angeles.Calcitonin (CT) may alter the CR to PTH
during hypercalcemia (Cat). Previous studies in
rats have measured the CR to PTh in thyroparathy—
roidectomized (TPTX) rats. In this study, the CR
was evaluated in the absence and presence of CT
both in normal (N) and renal failure (RF) rats.
In both N and RF, one group had a TPTX and was
given thyroxine, and the other a total PTX. In all
4 groups, parathyroid glands were autotran—
splauted (Tx) and the adequacy of auto—Tx verified
by a serum calcium (Ca) > 9 mg/dl after 5 days of
a zero Ca diet; then a 2 stage 5/6 nephrectomy was
performed. To produce 20 hyperparathyroidism,
rats were placed on a low Ca, high phosphate (F)
diet for 14 days. After a 24 hr fast, rat 1—34 PTH
was infused via an Alzet pump at 1.5U/hr for 48
hrs. During the infusion, rats were placed on a
zero Ca, low P diet. Serum Ca and P (mg/dl) were
measured in N and RF rats in the presence (+) and
absence (—) of CT.
0 hrs 48 hrs
Ca P Ca P
N— 9.4+.2 1O.5+.2 17.O+.3* 7.7+.7
N+ 9.5±.2 1O.3+.4 15.4+.4 6.9+.4
RF— 8. 12.1±1 15.8±. 5* 7 74*
RF+ 8.8÷.6 9.6±1 12.8+.4 6.67.3
X+SE;*P<.05 vs N+ or RF+
—
In summary, 1) in both N and RF rats, the
magnitude of Cat was greater in the absence of CT
and 2) the CR as measured by an increase in SCa
was similar for N— and RF—. In conclusion, 1) CT
may be an important factor in the CR to PTH in
Cat and 2) the absence of CT corrected the CR to
PTH in renal failure.
ZINC METABOLISM IN UREMIA: EFFECT OF VITAMIN 1) ON
ZINC BALANCE AND CELLULAR ZINC. S. Mahajan, 0.
Abu—Hamdan, A. Prasad, L. Bowersox, F. McDonald
and K. Biersack. VA Medical Center, Allen Park,
MI., and Wayne State University, Detroit, MI.
Abnormalities of zinc (Zn) and calcium (Ca)
metabolism persist in adequately dialyzed urem.ic
patients. The cause of hypozincemia in uremia is
not clear but may be related to decreased absorp-
tion of dietary Zn. Since vitamin 0 supplementa-
tion improves Ca balance by increasing its intes-
tinal absorption, it may have a similar effect on
Zn balance in uremia. To determine this, Zn bal-
ance for 2 weeks (on 10mg/day Zn and lg/day Ca
intake) as well as zinc levels in plasma and cir-
culating cells (neutrophils, lymphocytes and
platelets) were measured in 4 vit D treated (0+)
and 6 untreated (0-) hemodialyzed patients and 5
age matched normal controls. Zinc levels in plasma,
neutrophils, lymphocytes and platelets were signif-
icantly lower in patients compared to normal
controls. Plasma Zn levels were similar but serum
calcium and cellular Zn levels (neutrophils,
lymphocytes and platelets)were significantly high-
er in 0+ compared to 0— patients. Urinary and
dialytic Zn losses were minimal in patients. Fecal
Zn losses were higher in 0- patients compared to
0+ patients or normal controls. Normal controls
naintained neutral or positive Zn balance. In
contrast, all D- patients were in negative Zinc
balance (0.5 to 1.5 mg/day). 0+ patients maintain-
ed positive (3 patients) or neutral (1 patient) Zn
balance during the study period. Our results indi-
cate that Zn deficiency in uremia is caused by
high fecal Zn losses which can be normalized by
vitamin D supplementation. Further studies are
needed to define the role of vitamin D on Zn home-
ostasis at the intestinal level in uremia.
SELENIUM BL0D LEVELS IN RNAL DEFICIENT PATIENTS.
K. A. Milly and L. C. Wit , Dept. of Zoology,
Auburn University, AL; C. J. Diskin, Opelika
Nephrology Referral Center, Opelika, AL.
Low blood selenium (Se) levels have been pro-
posed as a cause for the increased incidence of
cancer and uremic cardiomyopathy in renal failure
patients, presumably due to loss across the dialy-
sis membrane. The objective of this study was to
determine if renal failure patients have low blood
Se levels, and to determine any correlation with
various Se carriers such as RBCs, albumin and
alpha—2 globulin(A2G) which may explain low blood
Se levels. These levels were determined in 3 re-
nal deficient patient groups of approximately 10
each and from controls matched for sex and age. Se
was determined in fractions of the blood (plasma,
serum, and whole blood) by the method of flameleas
AAS with a graphite furnace. Additionally, Se
levels in the pre— and post—dialysate water and
blood of hemodialyais patients were determined to
detect losses across the dialysis membrane. Nei-
ther whole blood, serum nor plasma Se levels dif-
fered between patients and controls within any
group. Total Se did not correlate with any of the
Se carriers except with A2G. However, A2G levels
were no different between patients and controls.
Se was not lost due to the dialysis procedure.
Serum Se values (12.7 2.5 iig/dl) were signifi-
cantly lower (p<.000I) than comparable plasma Se
values (15.3 3.9 jig/di). This may explain pre-
vious reports of alleged Se deficiency. These
data suggest normal levels of blood Se in these
patients. Se supplementation is not indicated in
renal deficient patients. Serum and plasma Se
levels cannot simply be interchanged.
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EVIDENCE FOR AN ADP,PPIVE DEPRESSION IN ThE
FRACrIONP,L EXCRETION OF SULFATE (FESI) IN GUINEA
PIG KEEBIEY. Richard E. Neiberrier Univ of
Floriza Mid. Ctr., Dept. of Pediatrics,
Gainesville, FL
Sulfate conjugation is essential in the
synthesis of sulpholipids and glycoaasiinnglycans.In addition, an isçortant pathway for elimination
of drugs and some endogenous substances involves
conjugation with inorganic sulfate.
Regulation of serum Si concentration was
studied in male guinea pigs kept on either
nominally sulfur free or standard alfalfa diet
for 5 days. Animals were housed in metabolic
cages. Urinary Si excretion was measured daily.
With restriction of Si intake, urine Si
decreased: Day 1; 268±53 M/D (±S), Day 2;
239±38,jM/D, Day 3; 26l±lOM/D, Day 4 168± 4l(
M/D, Day 5; 30 6MWD. Si excretion was
statistically significantly less than control on
days 4 and 5(p< 0.05). Serum Si measured on
Days 0,2 and 5 was 0.51 0.10 mM, 0.42 0.17
mM and 0.27 0.10 respectively.
After 5 days of nominally Si free diet,
animals were anesthetized with phenobarbital and
prepared for clearance experiments. An infusion
of lactated Ringers and 5% dextrose, at 2% body
weight per hi, was started. After a 30 minute
equilibration, sulfate loading (Si titration) wasperformed. Serum Si was increased in 4 steps
from 0.5 mM/L to 13 lrM/L. At any serum Si
concentration above control, the fractional
excretion of Si, in the nominally Si free group,
was approximately 1/3 that on the standard
alfalfa diet (p<0.05). This suggests a tubular
adaptive phenomenon in the transport of inorganic
sulfate.
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CHARACTERIZATION OF A NEW ANTIBODY TO
NEPHIJCA1CIN (NC), A MAJOR URINARY INHIBITOR OF
CALCIUM OXAIAI'E 0HYORATE ((X4) ORYSTAL
flI. Michael Netzer*, Y Nakagawa*, and F L
Coe. University of thicago Nep&ology Program
thicago Il.
Despite considerable effort, we have
obtained no primary sequence for NC using
conventional biochemical methods. An alternative
is to select a proper antibody for screening
renal. CLVA libraries and for immunoaffinity
purification using criteria based upon
inhibitory activity. We propose that a proper
antibody must recognize urine inhibitors, must
renove from urine all or nearly all inhibitory
activity, and must recognize little else except
Inhibitory materials.
We have raised an antiserum in rabbits using
as antigen NC purified from a human renal cell
culture (3 Biol them 256:3936—44). The antibody
recognizes its antigen at 1:15,000 by ELISA, bit
not Tasm Horsfall protein, albumin, -2
micrcglcbolin, thoniroitin sulfate or hyaluronic
acid. We purified the IgG using Protein A
Sepharose, aid immobilized it on C2Br activated
Sepharose. 5 ml of dialyzed urine (0.665 sqprotein) passed through this column lost about
90% of its inununoreactivity and crystal grwthinhibitory activity. The column eluate inhibited
0M crystal grth with the highest affinity(7.2 x 10-8 M) we have yet encountered in human
NC, indicating high purity. It displayed a
single 00 peak at 220 run on TSR 2000 HLPC
chraiatography. Protein blotting showed 3 mainlinntinoreactive bards at <17.5, 35, aid 56 ED,
that correspond well to the aggregation forms of
NC we usually observe.
GASTROINTESTINAL ALUMINUM (AL) ABSORPTION (ABS)
IN MAN: COMPARISON OF AL(O13) WITH AND WITHOUT
CALCIUM ACETATE (CA) OR CALCIM CITRATE (CC).
Charles R. Nolan, and Joseph R. Califano.*
Wilford Hall USAF Med. Cen., Lackland AFB, TX.
The risk of Al toxicity in E.S.R.D. has led to
use of non—Al P0, binders (PB). Unfortunately,
CC, when given with Al—gel, markedly augments Al
abs. CA is in use in clinical trials as a PB.
Whether CA also augments Al abs. is unknown. To
study this we followed 24 hr. urine Al (U—Al) in
10 normals each given a 3 d. course of each drug
phase: 1) Alternagel 5 ml q.i.d. (Alt); 2) Alt +
CA 1,330 mg q.i.d.; 3) Alt + CC 950 mg q.i.d.(9 d.
washout between phases). A 2 d. baseline U—Al
was obtained before each phase. Plasma Al (P—Al)
was drawn at baselines and during each phase.
Mean U—Al (ug/gm creatinine/d) at baseline vs.
treatment in each phase was: 1) 5.9 3.2 vs.
42 40.7; 2) 5.7 3.0 vs. 40.2 28.6; 3) 6.3
3.4 vs. 175.8 103.3, respectively. P—Al (vigiL)
(baseline vs. treatment) was: 1) 5.3 4.2 vs.
8.1 2.5; 2) 3.1 2.2 vs. 7.3 2.9; 3) 3.0
2.3 vs. 12.0 6.1, respectively. U—Al was diff-
erent for the 3 phases (p<.OO6). U—Al was
significantly greater with CC + Alt than with
either CA + Alt or Alt alone (p<.O5)(CA + Alt
vs. Alt alone, n.e.). Comparing pre and post
differences for each phase, the increment in P—Al
for CC + Alt vs. CA + Alt or Alt alone was
significant (p<.05)(CA + Alt vs. Alt alone, n.s.)
Thus, standard doses of CC markedly enhanced
Al abs. from Al—gel compared to either Al—gel
alone or CA ÷ Al—gel. It is possible that CA may
be associated with less risk of Al abs and
accumulation than CC in patients with chronic
renal failure concurrently treated with Al—gel.
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EFFECTS OF CYCLOSPORINE A ON CALCIUM METABOLISM
IN NORMAL HUMAN SUBJECTS. H. Reichel,* A.
Grüssinger,* A. Knehans,* K. K{thn,* H. Schmidt—
Gayk,* and E. Ritz. Univ. Heidelberg. Dept.
Intern. Med.; Univ Nannover, Depts. Intern.
Med. and Neurology; West—Germany.
The in vivo effects of cyclosporine A (CyA)
on mineral metabolism in subjects with normal
kidney function were examined in multiple
sclerosis patients. In a double—blind study,
the patients received for 24 months either CyA
(37 pat., 13m, 24f, age 35.5±8.4) or
azathioprine (Aza) at an initial dose of 2.5
mg/kg bw (39 pat., jim, 28f, age 34.7±9.0).
Measurements were made in the last six months of
the study period. Results (all values in normal
range) are shown in the table (means SD; S.
serum; U, urine; * p<O.Ol, Student t—test)
CyA Aza
S—calcium (jmnoi/l) 2.4±0.2 2.4±0.1
S—phosphate (mmol/) 1.0±0.2 1.0±0.2
S—potassium (mmol/l) 4.5±0.3* 4.3±0.2
S—creatinine (mg/di) 1.0±0.1* 0.8±0.1
S—AP (U/i) 73±23* 56±20
S—rGT (U/l) 10±5 8±4
S—LDH (U/i) 93±21 71±20
S—PTH (pmol/i, C—term.) 29±13* 17±7
S—25(OH)D3 (ng/ml) 14±7 13±6
S—1,25(OH)2D3 (pg/mi) 33*20 45±27
CyA (ng/mi, whole blood) 228 (polyclonal)
U—protein (mg/day) 23±9 44±14
CCR (mi/mm) 89±22 94±29
The results in the CyA-treated group (trend
towards impaired l,25(OH)2D3 synthesis, elevated
C—terminal PTH and elevated AP) are most
consistent with an interference of CyA with
renal 1,25(OH)2D3 synthesis.
EFFECT OF ESTROGEN ON URATE METIBOLISM. Dma
.xiD,* Uzi Gafter,* Yacov Ori,* end Joseph Levi.
Dept. of Nephrology, Nasbaron Hosp., Petah-Tikva;
T1-Aviv Univ. Med. School, Israel.
The mechanism for plasma urate (Purate) differ-
ence between genders is yet controversial. To fur-
ther elucidate it, standard clearance (C) studies
were performed in 394 subjects of both sexes, div-
ided into: young (55) and old (55), assuming di-
minished sex hormones after 55 years of age.
Sex Age No. Purate Curate Urinary urate
— wø/dl mi/mm ing/24 ha
F 55 119 4.8* 10.8* 727
F 55 49 6.1 7.2 604*
N 55 160 6.8 8.0 745
M 55 66 6.7 7.7 697
Purate as well as Curate were significantly lower
in young women compared to all groups. Urinary ur—
ate was low in old women (Anova, Duncan procedure)
By multivariante analysis Curate and Urinary urate
account for 94% of the determining factors of Pur—
ate (r2=0.878, F"555). These data suggest that en—
dogenous estrogen leads to the lower Purate in
young women. The similarity in Purate levels in
old women and men results from estrogen absence.
Combined pyrazinamide-probenecid test performed in
4 young women and 3 yound men revealed in the lat-
ter a higher presecretory reabsorption (97% vs
91%, p 0.001), higher postsecretory reabsorption(1367 vs 776 ug/min, p 0.02), and higher tubular
secretion (1833 vs 1200 ug/min, pO.O1). It is
therefore suggested that estrogen increases Curate
by inhibition of both pre- and postsecretory urate
absorption by renal tubules.
DISPOSITION OF GENTANICIN IN THE DIABETIC RAT.
Helen Alpert*, and Carlos A. Vaamonde. VANC and
the Dept. Med., Univ. Miami Sch. Med., Miami, FL.
The diabetic (DM) rat is resistant to genta-
isicin nephrotoxicity (G-NTX) and exhibits lower
accumulation of C in the renal cortex(Grc) without
enhanced renal excretion of C, suggesting a
possible extrarenal handling of C. We assessed the
renal and extrarenal disposition of G, given in
doses of 50 mg/Kg body weight sc, twice a day for
3 days in 7 DM and 7 control(C) rats.Tissue levels
of C were measured in the kidney, liver, lungs,
spleen, adrenals, pancreas, cartilage, and
striated muscle. Blood, urine and fecal C were
also measured.G was measured with a radioenzymatic
assay. Recovery of G was not improved (except for
feces) with NaOH extraction.
Total dose of C was not different between
groups. DII rats had higher kidney, liver, and
adrenal weights (p<O.Ol-O.OOl). Crc levels (sg/g
wet tissue) were lower in DII rats (476±27 vs C
1150±156, p<O.OOS). Tissue levels of C in liver,
spleen, lungs, and cartilage were also lower in
DM. Tissue water content was not different between
groups. Urinary C excretion was similar, whereas
fecal excretion was lower in the DII group
(p<0.0O2). The total recovery of injected C was
higher in C (88±5)than in OM rats (75±21, p<O.O3).
Extrarenal loses of G did not account for this
difference or for lower Grc in DM rats.
In conclusion, an altered extrarenal handling
of C does not account for the lower kidney C accu-
mulation and protection from C-NTX in DM rats.The
data suggest that an unknown metabolic pathway in
OH rats may render less C available for renal
accumulation with a resultant decrease in
toxicity.
DIFFERENTIAL RESPONSE TO OXIDANT INJURY BY TUBULAR
EPITHELIAL CELLS AND ENDOTHELIAL CELLS IN VITRO.
Sharon P. Andreoll, James A. McAteer. Depts. of
Pediatrics and Anatomy, IUMC, Indianapolis, IN.
Because oxidant injury has been implicated in
the pathogenesis of several renal diseases, we
studied the response of 4 renal tubular epithelial
cell lines (LLC—PK1, MOCK, OK, NHK-C [normal
human kidney-cortex]), and human umbilical vein
endothelial cells (EC) to oxidant injury generated
by hypoxanthine—xanthine oxidase (XO) in vitro.
Early, sublethal injury was assessed by
3H—adenlne release and depression of cell ATP
levels. Cell detachment and lysis was assessed
by release of 5lchromium (51CR). When cells
were exposed to 50 mU/ml XO for 1 hour, the
specific release (test—control) of 3H—adenine
was: LLC—PK1 41%, MOCK 12%, OK 11%, NKH—C 29%,
and EC 65%; ATP levels declined (% of control)
to: LLC—PK1 30%, MOCK 63%, OK 28%, NHK-C 48%, and
EC 4%. In cells exposed to 50 mU/ml XO for 5
hours, total 51CR release was: LLC-PK1 54%,
MOCK 0.5%, OK 20.1%, NHK 25%, and EC 82%.
Catalase (scavenger of H202) prevented
3H—adenlne and SICR release and ATP depletion
in all cell lines. Superoxide dismutase
(scavenger of —02) did not prevent injury in
any cell line. DMPO (scavenger of hydroxyl
radical) did not alter injury in MOCK, OK, NHK—C
or EC but did partially protect LLC—PK1 cells
from lytic Injury. In suimnary, these data
Indicate that H202 was the major reactive
oxygen molecule responsible for injury. EC were
more susceptible to oxidant injury than tubular
cells. Among tubular cells, LLC-PK1 is the most
susceptible to oxidant injury while MDCK cells
are moderately resistant.
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CHANGES IN THE OXIDATIVE STATE OF
CYTOCHROME AA3 IN THE OUTER MEDULLA (ON).
James Atkins and Scott Lankford *• Walter
Reed Army Inst. of Res., Washington, D.C.
A fall in oxygen tension of the On has
been postulated to play a critical role in
the pathophysiology of acute renal
failure, but the factors that normally
regulate oxygen tension in this region
have not been fully defined. In this
study we have measured changes in the
oxidative state of cytochrome AA (OxAA)
to indicate how oxygen tension i changing
in the ON. We have also measured blood
flow by laser doppler. Reflectance probes
were inserted through the cortex and
positioned in either the outer stripe (OS)
or inner stripe (IS) of the OM. To
determine changes in OxAA the absorption
of white light at 605nm minus reference at
590nm was measured.
Placing the animal on 100% 02 always
causes an increase in OxAA in the OS and
usually in the IS. Drug infusions have the
following effects on OxAA during the
initial 45 minutes (arrow indicates
significant change, n=6, nd = not done).
Lasix Saralasin Captoril Captopril
Bolus Infusion Infusion & Lasix
OS 4 t nd nd
IS t
Lasix decreases blood flow in the OM.
Only the lasix & captopril infusion
consistently increases OxAA in the IS.
We conclude: 1. that the fall in OxAA
seen with lasix in this study is caused
by a decrease in medullary blood flow. 2.
OxAA in the On is influenced by both blood
flow and oxygen consumption. 3. A single
agent may effect both. 4. OxAA may change
differently in the OS and IS with the same
drug. 5. Therapeutic interventions for
acute renal failure may require maneuvers
that influence both blood flow and oxygen
consumption in the OW.
EFFECT OF REACTIVE OXYGEN SPECIES (ROS) ON
ANGIOTENSIN II (All) BINDING IN MESENTERIC
ARTERY VASCULAR SMOOTH MUSCLE MEMBRAiES. ,
Austin, S.L. Linas, University of Colorado
School of Medicine, Denver, Colorado.
The pathogenesie of acute renal failure in
gram negative sepsis may be mediated by the
marked decreases in systemic vascular resistance
and the resistance to pressor hormones which are
characteristic of bacteremia. Since neutrophils
have been demonstrated to be activated by
endotoxin, we hypothesized that ROS from
neutrophils mediate decreases in pressor hormone
sensitivity in Sepsis. To determine the effect
of ROS on the systemic vasculature, we exposed
membrane preparations of rat mesenteric arteries
to hydrogen peroxide generated by glucose
oxidase and measured All receptor expression.
All binding was specific, time—, temperature—,
protein—dependent and saturable in control and
hydrogen peroxide treated membranes. Exposure
to glucose oxidase resulted in concentration—
dependent decrements in All binding with a
threshold effect between 10 pM — 50 jiM hydrogen
peroxide and a 75% decrement in binding with 500
pM hydrogen peroxide. Scatchard analysis of the
binding data revealed that after exposure to
glucose oxidase, All receptor binding affinity
was decreased (KD 2.6±0.2 vs 1.5±0.5 nM, p<.OO5)
while the number of binding sites was unchanged
(Bmax 211±69 vs 155±49 fmol/mg protein, NS).
Conclusion: In vascular smooth muscle arterial
membranes, exposure to ROS results in decreases
in All binding. Decreases in All receptor
binding and vascular sensitivity are mediated by
decreases in All receptor binding affinity.
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ADEDSIE TREWF WFRIEUrFS '10 '1 BIAL
EFFHP OF r-IaHH1IC M.J.Avisc*i,
A. van Waazxle,* G. ThSlln,* R.G. Shuisexs'and N.J.
Siegel, Yale Univ. Sch, Med., Dq,t. Pediat. aid
Ml. Bichy, aid Bicohan., New Haven, CT.
The postiechanic infusion of adenine
iwleotides—MgC12 provid.es precursors that
augnent the regeneration of cellular MT aid
enhaixe the recovery of renal furrtion. 'lb
evaluate the role of the idenosine transporter in
this prtess, rats re subjected to 45mm
ischania aid then infused with normal saline
(JE), i.E + i.H'PI (a specific Inhibitor of cellular
adenosine uptake), ATP-MgC12 (50 noles) or
ATP-MgCl2 + NHFI. 'l pattern of postischesic
reccivery of APP s determined by 1p-iI4r(
spectxoeccpy in vivo aid evaluated by the slcçe
(%/min, ATPS) aid % recovery at 120 mm (%
ccxitrol, APP120).
Inhibition of the idenosine transporter hid no
effect cii APP recovery in i.E rats (ATPS: 0.10±
0.02 i.E vs 0.11-1-0.03 iE—NHPI aid APP120: 65±2
X'S vs 63+1 X'E-1'PI) • In both guspe of ATP-
rats ATPs aid ATP120 re greater thanin I'S rats. However, the animals ccirxinitantly
treated with NBTI bid a significantly (P<0.05)
lower ATPs (0,18-iO.03) aid APP120 (78±7,
P<0,05) ccsrpaxed to these given ATP-MgCl2 (ATPs
0.29+0.02 aid APP120 89±3).We cczlude that NBDI sensitive adenosine
uptake is not a significant ccxiçcrient of post-
ischenic recovery of cellular APP uider normal
circumstanoes. In contrast, this transport
systen contributes substantially to the bene-ficial effect of postiechenic Infusion of adenine
nucleotfr1es-Mgl2.
DETECTION AND LOCALIZATION OF TRPM-2
DURING GENTANYCIN NEPHROTOXICITY. Mark
Bandyk*, Ralph Buttyan*, Carl A.Olsson*,
Gerald Appel, Aaron Katz*, PY—Ng*,and
Ihor S. Smwczuk*. Columbim Univ., Dept of
Urology and Nephrology, NY,NY.
Gentamycin induced nephrotoxicity is
associated in the rat with the activity
of a gene product TRPM—2 which is also
expressed by damaged renal cells
following ureteral obstruction and
ischemia/reperfusion. We utilized a cDNA
probe for TRPM—2 and antibodies made
against a related protein (clusterin) to
quantitate and localize TRPM—2 expression
during gentamycin nephrotoxicity. Mature
Sprague-Dawley rats received 80mg/kg/day
of subcutaneous gentamycin for 10 days.
At daily intervals urine, serum and
kidneys were collected from treated rats.
Serum creatinine rose 2 fold by day 5 and
paralleling this rise mRNA transcripts
encoding TRPM—2 and the corresponding
protein were highly induced in treated
rat kidneys. Western blot analysis
detected enhanced levels of TRPM—2
related proteins in both serum and urine
after day 5. RNA:RNA in situ
hybridization localized TRPM—2 expression
to the distml tubules at day 7. Similar
to other forms of renal injury, genta—
mycin toxicity induces TRPM—2 gene
expression. Since TRPM—2 gene products
mark damaged renal cells, our in situ
analysis indicates that distal tubular
epithelial cells are also damaged during
aminoglycoside therapy.
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INTERSTITIAL ADENOSINE (ADO) DOES NOT
INCREASE IN GLYCEROL (0)-INDUCED ACUTE
RENAL FAILURE (ARF): IN VIVO DETERMINATION BY
MICRODIALYSIS (MD). RobertL. Baranowski and
ChristofWestenfelder. Univ. of Utah and VA Medical
Center, Salt Lake City, UT.
Renal ischemia leading to cell injury is associated with a
rapid decrease in cellular ATE' content. It has been suggested
that ATP is rapidly degraded to ADO. Damaged cells release
large amounts of generated ADO into the renal interstitium,
from where it may alter renal function. In order to test this
hypothesis, we determined the in vivo levels of interstitial
ADO and its metabolites in G-ARF using a novel MD
technique. In this study, euvolemic rats (300-350 gm, n=6)
were anesthetized and a MD probe inserted 2 mm into the
cortex of their left kidney, Renal cortical blood flow (RCBF)
in the area adjacent to the probe was monitored by laser-
Doppler velocimetiy. The lumen of the MD probe was
perfused at 2.tlJmin with saline. The effluent was collected for
30 miii periods for 2 hrs before and after the injection of 8
mI/Kg 50% 0. The dialysatewas analyzed for ADO, inosine
(INO), hypoxanthine, (HYP) xanthine (XAN), and uric acid
(UA). The injection of 0 caused a gradual decrease in RCBF
to 15% of control by 2 hrs, while the amount of ADO in the
dialysate decreased from 0.8±0.3 to 0.5±0.2 pmol/min. In
contrast the amount of XAN (0.8±0.2 to 5.8± 1.5 pmol/min)
and UA (11.6±2.5 to 22±8.8 pmol/min) rose significantly
while HYP levels did not change. In summary, interstitial
ADO levels did not rise in early G-ARF. However, XAN and
UAwere elevated, suggesting the rapid activation of XAN
oxidase. We conclude that it is unlikely that interstitial ADO
causes the decrease in renal function in G-ARF. The rapid
degradation of ADO to XAN and UA prevents ADO salvage
back into ATE'. However, the formation of superoxide and
hydrogen peroxide by XAN oxidase, may contribute to
cellular injury in G-ARF.
RENAL MICROSOMAL PROTEIN SYNTHESIS IS INHIBITED
AFTER CYCLOSPORINE (CSA) WITHDRAWAL IN A CHRONIC
NEPHROTOXICITY MODEL. William M. Bennett, Lawrence
E. Elzinga and William C. Buss,* Oreg. Health Sci.
Univ., Portland/Univ. of New Mexico, Albuquerque.
CSA in doses of 5-25 mg/kg/day given to salt-de-
prived rats for 2-4 weeks produces striped renal
fibrosis and renal insufficiency (Elzinga et al.,
ASTP, 1989). Renal microsomes isolated from treated
animals show profound inhibition of 3H-L-leucine
incorporation. No inhibition of brain or liver
microsomes is evident (Buss at al., Biochem Pharma-
col, in press). Since GFR rapidly normalizes
following CSA cessation, we studied microsomal
protein synthesis after CSA withdrawal. Uninephrec-
tomized rats were given CSA 5 mg/kg/day (CSA-5) or
25 mg/kg (CSA-25) p.o. for 15 or 30 days while on a
low Na4 boiled rice diet. Pair-fed vehicle treated
animals served as controls. Two weeks after the
CSA, renal microsomes were prepared for run-off
translation assays. 'H-L-leucine incorporation was
determined in the pellet incubated with 5OL




CSA-5 l5days/l4off (n—40) 1934±52 2761±115 70*
CSA-5 3Odays/l4off (n—40) 1846±64 2304±91 80*
CSA-25 l5days/l4off (n=38) 1409±27 2651±81 53*
CSA-25 3Odays/l4off (n37) 1284±39 2221±82 58*
*p < .001
Severe interstitial fibrosis was observed 2 weeks
after CSA withdrawal despite normalization of CFR.
Conclusions - Alterations in cell protein synthesis
may indicate an altered adaptive response of tubular
cells to ischemia and/or injury which is important
in the pathogenesis of chronic CSA nephrotoxicity.
ANTIOXIDANT TREATMENT AND GLOMERULAR IMMUNE
INJURY IN THE RAT. R.C. Blantz, C.B. Wilson,
S. Parthasarathy, and J.E. Bird. UCSD, VAMC and
Scripps Research Institute, La Jolla, CA.
Antiglomerular basement membrane antibody
(AGBM) infusion results in decreased single
nephron filtration rate (SNGFR), glomerular ultra-
filtration coefficient (LpA) and single nephron
plasma flow (SNPF). Probucol (P) is a small MW
lipophilic antioxidant, approved as a human
hypocholesterolemic agent. P (30 uM) decreased
malondialdehyde generation in 3 oxidizing systems
in vitro. Decreased protelnuria induced by AGBM
after antioxidant treatment has been reported. We
have examined the effects of P treatment on AGBM-
induced injury. Glomerular filtration rate (GFR),
SNGFR, SNPF, glomerular hydrostatic pressure
gradient (AP), and LpA were evaluated pre and post
AGBM infusion in control (C) and P-treated rats.
Mean SE (n—6) are given. * =p<0.05 vs pre AGBM.
GFR SNGFR SNPF AP IpA
ml/min nl/min mmHg nl/sec/mmHg
Cpre 1.21.1 35±4 164±28 39±2 .049±.008
Cpost 0.71.1* 24±1* 101±20* 38±2 .0261.005*
Ppre 1.41.2 45±3 236±39 39±1 .057±.006
Ppost 0.91.1* 34j3* 123±28* 38±3 .0451.010*
P treatment did not prevent the AGBM-induced
reductions in GFR, SNGFR, SNPF, or LpA. Histo-
logical examination revealed no difference in
neutrophil infiltration In glomeruli from P and C
rats. These results reveal the lack of an acute
protective effect by the antioxidant P on
glomerular hemodynamics after AGBM infusion. The
difference between these and previous studies may
be due to the parameters measured or to the
difference in the lipophilic nature and
distribution of the antioxidants.
CADMIUM INHIBITS NAP—GLUCOSE BUT NOT NA4-
AMINOACID CO-TRANSPORT IN CULTURED TUBULE
CELLS. S. Blumenthal, D. Lewand*, I. Kleinman, S. Krezoski*.
andD. Petering*. Dept. ofMed., VA Med Ctr. and the Med. CoIL
of WI, and Dept. of Chem., Univ. of WI, Milwaukee, WI.
The renal effects of cadmium (Cd2) are similar to those
occurring in the Fanconi Syndrome and include glycosuria and
aminoaciduria. To clarify the mechanism for renal Cd2 toxicity,
we Studied the effect of Cd2 on uptake of a-methylglucoside
(AMG) anda-methylaminoisobutyruc acid (MeAIB), Na4, K4, and
nucleoside phosphate content of primary mouse cortical tubule cell
monolayers grown to confluence in serum-free medium.
Monolayerswere exposed todifferent concentrations of Cd2
(0- 6 LLM) for 24 hours. Na4-dependent glucose and aminoacid
uptake was estimated (in pmolliig DNA) as the difference between
uptake of 14C-AMG or t4C-MeAIB in Na4-conlaining and Na4-
free media at60 mm. Cell Na+ and K were measured by atomic
absorption spectrophotometry and nucleoside phosphate content by
reverse phase FIPLC. Results (mean±SEM) are shown:
Cd2OiM) 11 2 4 N
AMG Uptake 86±11 71±t8t 59±6t 46±3t 5-11
MeAIBUptake 99±7 — — 101±12 4
ATP/ADP 5.0±0.5 5.6±0.4 4.9±0.6 4.3±0.3 3
Na4 (mM) 16±3 15±3 13±1 13±2 3
K4(mM) 106±7 120±1 129±22 136±21 3
(t, P.zO.O5 compared to adjacent values at lower Cd'2 concentrations).
Acute exposure to 9 pM Cd2 for 60 miii had no effect on AMG
uptake. Kinetic analysis of AMG uptake at 10 mm in cells
exposed to 0, 3 or 6 .tM Cd2 for 24 hours showed an effect on
Vmax of the transporter. No effect of Cd2 on cell permeability to
glucose or on cell protein synthesis was found.
In summary, after a lag phase. Cd2 leads to inhibition of Na4-
glucose but not Na4.aminoacid co-transport in a dose-dependent
manner. Inhibition of AMG transport occurs without concomitant
changes in Na4, K4 or cell nucleoside phosphate content nor
alteration in cell permeability to glucose. We conclude that Cd2
has different effects on membrane transporters of the renal tubule
cell and specifically inhibits the Na-glucose co-transporter.
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EFFICACY OF INTRAVENOUS HUMAN IMMUNE
GLOBUUN (IgG) IN PATIENTS WITH ACUTE RENAL
FAILURE (ARF). ML Bullock,5 CA Hirata. DRP Guay,5
MN Schwenk,5 A Ney,' PK Peterson,' CE Halstenson,5 %5ff
Keane, Dept. of Medicine and Surgery, Hennepin Co. Med.
Ctr., and University of MN, Minneapolis, MN.
Mortality in ARF pts has remained at nearly 50% despite
improvements in medical/dialysis therapies. In a prospective
randomized double-blind study in 40 ARF pts we evaluated
the effects of IgG (400mg/kg) or placebo (8 ml normal
saline/kg) once weekly during ARF for a maximum of 4 doses.
Three IgG-treated and 2 control pts withdrew before study
endpoint (42 days or death). The IgG and control groups were
similar in age (62.7±17.2 vs. 55.6±19.2), race and gender
distribution, clinical presentation (anuric, oliguric, or
nonoliguric), etiology of ARF, and presence of preexisting
conditions. A significant (p <0.05) reduction in mortality of
the IgG group was observed: 2/17 (12%) died, both from
sepsis/septic shock, compared to 8/18 (44%) deaths in the
control group. There were no statistical differences between
groups in length of oliguria (33.4±33.0 vs. 23.4±17.8 days),
length of hospitalization (43.2±46.5 vs. 29.9±33.8 days), pts
requiring hemodialysis (HD) (9 vs. 13 pts), or duration of lID
(48.7±58.8 vs. 24.5±37.6 days). The number (8.1±5.8 vs.
8.4±4.2) and type of complications developing during hospital-
ization such as septicemia, hypercatabolism, hypotension/
shock, and cardiovascular, pulmonary, hepatic, gastrointestinal,
and neurologic diseases occurred with equal frequency in the
groups. When survival of pts was compared according to
treatment, there was a significant improvement in survival of
IgG-treated pts with multiple complications. Specifically in
IgG-treated pts, less severe hepatic dysfunction and a trend
towards increased survival in pts with manifestations of sepsis
was observed. It is concluded that while the frequency of major
complications contributing to mortality in ARF pts was not
altered with IgG, the severity of these complications appeared
diminished.
CONTRIBUTION OF PHOSPHOLIPASES (PL) TO ALTERED
CALCIUM (Ca2+) KINETICS DURING HYPOXIA (H) IN
ISOLATED RAT PROXIMAL TUBULES (RPT) -
Bunnachak,* J. Joseph,! T.J. Burke, and R.W.
Schrier. Dept. Med., Univ. Colorado Sch. Med.,
Denver, CO.
Studies from our laboratory have demonstrated
an increase in 45Ca uptake with 10 mm of H. This
increase remains elevated at 20 mm of H.
Increased uptake rate may contribute to an
elevation in cytosolic-free Ca2 with activation
of PL and membrane damage. In the present study,
Ca2+ uptake and lactate dehydrogenaae (LDH)
release by RPT were measured in the presence and
absence of either mepacrine (M; 50 iM) or 4-
broniophenacyl bromide (BPB; 50 iM), compounds
that inhibit PL. LDH release averaged 18% in
control (C) tubules1 H increased LOU release to
66% at 10 mm and 4Ca uptake increased from 2.7
(C) to 6.9 nmol/mg (H) p<.OO1. M reduced LOB
release to 502 (p<.OO1) and 45Ca uptake to 4.5
nmnol/mg (p<.O01). The failure to normalize
totally LDH release or Ca uptake may have been
due to injury related to cell swelling, oxygen
radicals and/or proteases. BPB was not protec-
tive, possibly due to H induced depletion of
glutathione, a cofactor necessary for inhibitory
activity. After 20 mm of H, LOll increased
further to 76% (p<.OO1 vs C) but H did not
decrease LOU release (73%). The results suggest
that H induces an increase in Ca uptake that
occurs in parallel with membrane injury as
assessed by LDH release. M reduced both LDH
release and Ca uptake. These data support a role
for Ca activation of N-sensitive PL in the
membrane injury and Ca overload in renal tubules
during 10 but not 20 main of in vitro H.
PENTAMIDINE NEPHROTOXICITY IN THE RAT. A.Chua*,
J. Busse*, P.. Papendick*, H. Alpert*, and C.A.
Vaamonde, VANC, and the Department of Medicine,
University of Miami School of Medicine,Miami, FL.
Nephrotoxicity is the most important adverse
effect of pentamidine(P), and limits its use in
the treatment of Pneuniocystis carinii pneumonia
associated with AIDS.Clinical observations suggest
that P nephrotoxicity may require concomitant
volume depletion and/or other risk factors. We
studied the renal effects of P dosage, and the
influence of risk factors-low Na intake (LNa)
and indomethacin, (I)- in female Sprague-Dawley
rata. First, P was given to 8 rats for 14-days at
doses of 4, 10 and 20 mg/Kg with no significant
change observed in serum creatinine (Cr). Second,
rats were placed on a LNa(n—13) or a regular (RNa,
n—li) Na intake for 3 weeks. Of these, 14 received
P (20 mg/Kg/day) for 14 days. All groups were
injected ac with I (2 mg/Kg/day) throughout. Urine
Na was 1.4±0.1 in RNa and 0.01±0.01 mEq/day in
LNa groups. Twenty-four h cr clearance (Ccr, ml/
mm) data were:
Ccr RMaI RNaIP LNaI LNaIP
(n—4) (n=7) (n=6) (n—7)
Baseline 1.9±0.2 2.1±0.1 2.0±0.1 2.3±0.2
Day 14 2.0±0.3 2.0±0.1 1.8±0.2 1.5±0.25
X SE; § P < 0.03 from Baseline
Ccr decreased by 351 in the LNaIF (p<O.03),
whereas, no change occurred in the RNaIP group. Mo
changes in renal histology and blood glucose were
seen. We conclude that in the rat, P alone, even
at high dosage, does not decrease renal function.
Added risk factors(salt restriction plus indo-
methacin) appear to be necessary to decrease renal
function during pentamidine treatment.
EPIDERMAL GROWTH FACTOR (EGF) ADMINISTRATION
ENHANCES RENAL TUBULE CELL THYMIDINE CT)
INCORPORATION AND ACCELERATES RENAL FUNCTION
RECOVERY IN NEPHEOTOXIC ACUTE RENAL FAILURE
(ARF). T. Coimbra', D.A. Cieslinaki', and H.O.
Humes. VAMC and Univ. of Mich., Ann Arbor, MI
Repair and recovery of renal function in
ARF is dependent upon renal tubule cell
regeneration. Since EGF is a potent mitogen to
renal tubule cells, experiments were undertaken
to assess the effect of exogenous administration
of EGF during the recovery phase of mercuric
chloride (HgC12) induced ARF. Rats were given
HgC12 (5 mg/kg, s.c.) and at various time
periods, 3H—T incorporation into renal tissue
and BUN levels were measured. EGF (20 ug) was
administered 2 to 4 hours after HgCl2 and
resulted in values of T incorporation averaging
151 X 103 and 925 X 103 dpm/mg DNA at 2$ and 48
hours, respectively. These values were higher
than those observed In sham EGF treated animals
which averaged 94 X 103 and 717 X 103 dpm/mg
DNA, respectively (p < .05, n = 5—8). This EGF
enhancement of renal DNA replication after HgClp
was associated with lesser peak BUN levels of
191 ÷ 23 (SE) mg/dl at 72 hours compared to peak
levels of 399 .i. 40 (p < .001, n = 7—16) at 120
hours in sham EGP treated rats. EGF treatment
also resulted in accelerated recovery with
initial improvement of renal function 000uring
at day 3 compared to day 5 in the untreated
group and with declines in BUN levels below 50
mg/dl by day 7 with EG? but not until day 11
without EGF. These data demonstrate that EGF
enhances renal repair and recovery of renal
function in nephrotoxic ARF.
XANTHINE OXIDASE DERIVED OXYGEN FREE RADICALS
RELEASE VASCULATURE [35S]REPARAS SULFATE IN THE
PARTIALLY ISCREMIC ISOLATED PERFUSED KIDNEY.
Wayne D. Comper*, M. Tay*, P. Vassiliou*,
L. Pratt*, E.F. Glasgow' and M.S. Baker* (intro, by
R.C. Atkins). Depts of Biochemistry and Anatomy,
Nonash University, Clayton, Victoria, Australia.
Isolated kidney perfusion is characterised
by the onset of heavy albuninuria after 2 h per-
fusion with 5% Cohn fraction V albumin in modified
Krebs—Henseleit buffer with amino acids. The
proteinuria is essentially glomerular as lysozyme
reabsorption is normal. The 2 h perfusion is
accompanied by significant metabolic changes which
include a 50% reduction in total ATP (P<O.Oi), and
total glutathione levels (P<O.Oi), a 2—3 fold in-
crease in the xanthine oxidase levels in relation
to the total xanthine dehydrogenase plus xanthine
levels (P<O.Ol) and a 60% release of degraded
[35S]heparan sulfate from the total renal vascul—
ature including the glomerulus (P<0.02). Protein
excretion could be significantly reduced by the
inclusion of a mixture of oxygen metabolite scav-
engers containing mannitol, superoxide dismutase
and catalase in the perfusion medium (60% reduct-
ion P<O.Ol) or with Verapimil or with the admin-
istration of allopurinol to the rat 24 h prior to
kidney removal and allopurinol in the perfusion
medium (P<O.Ol). [35S}Heparan sulfate loss from
the glomerulus was totally inhibited by the scav-
enger mixture. These results suggest that re-
active oxygen metabolites may be involved in dam-
age to renal capillaries, specifically to heparan
sulfate proteoglycan, which leads to proteinuria
as a result of partial ischemia produced during
perfusion.
AIIGIOTENSIN (MI) AND TEROXDOXM1E (TX)
INCREASE CATECROLJ(INES TO RENAL NERVE
STIMULATION (RNS) IN ACUTE RENAL PAILURE
(ANP). s.D. Conger and J.B. Robinette*.
VANC and UCUSC, Denver, Colorado.
Based on previous studies showing that
exogenous All and TX increased catecholamine
release and vasoconstriction in response to
ENS in normal rats, it was hypothesized that
increased endogenous All and TX mediated the
RNS hypersensitivity observed in ischemic
ARF. Renal vein: artery renin activity was
4-fold and urine TXB2 2-fold higher in
ischemic ARP compared to control 8—D rats at
1 wk (both pcO.02). Intrarenal saralasin
(8),0.l, and OKY 046 (OKY), O.3isg/kg/min,
did not alter the slope (B) of RBF to RN8 in
controls, but depressed the markedly
increased B in ARP rats to that in pre-
infusion controls (p<0.00l). Urinary TXB2
fell 3-fold with OKY infusion in ARF
animals. Renal vein norepinephrine ef flux
values (pg/mm) before and during ENS were:
Before During Increase
Control (6) 2561±724 2951±693 391±56
ARP (6) 4335±634 5559±1280 1225±524
ARP+8/OKY (6) 4205±368 4435±665 231±196
Basal and ENS increase in NE efflux were
higher in ARF than controls (p<O.005).
S/OKY blocked the increase in NE ef flux to
RNS in AR?. Conclusion: IX and TX mediate
increased RN8 sensitivity via increased
catechol release or decreased uptake in
ischemic AR?.
THE MOLECULAR RESPONSE TO RENAL ISCHEMIA AND ITS
MODULATION BY CALCIUM CHANNEL ANTAGONISTS. *J0
P. Connor, *Ralph Buttyan, *Carl A. Olsson, *Ihor
S. Sawczuk. (Intr. by Gerald Appel) Dept. of
Urology, Columbia University, College of
Physicians and Surgeons, New York, New York.
Reperfusion injury following renal ischemia
may activate the program of cell death in
affected renal cells. Programed cell death is
associated with the induction of a variety of
genes. One of these genes, TRPM—2, is expressed
only by cells subject to noxious stimuli. In
this experiment TRPM-2 mRNA expression was
studied during ischemic/reperfusion injury with
and without calcium channel olockers.
Sprague—Dawley rats were subjected to
unilateral complete renal ischemia for 3U to 90
mins with reperfusion up to 48 hrs. Northern
blot analysis of poly (At) mRNA from kidneys
subject to 30 mins of ischemia showed induction
of TRPM—2 at 1 nr of reperfusion, peaking by 48
hrs. Longer periods of ischemia resulted in
higher levels of TRPM—2 expression consistent
with histological evidence of greater injury.
In—situ hybridization showed TRPM—2 to be
diffusely expressed throughout the kidney. The
experiment was repeated in rats which had
received nifedipine (200 mg/kg) prior to ischemia.
In the nifedipine group there was a significant
decrease in the levels of TRPM—2 transcripts
detected by both Northern blot and in—situ
hybridization.
The close correlation of TRPM—2 expression to
histological injury and the ability to suppress
the expression of this gene using a calcium
channel antagonist suggests an important role for
TRPM—2 in ischemic/reperfusion renal injury.
ROLE CF ENX35ELUJ (EN) D' CYCILNFCRINE (CM)-irwcED RENAL
vAsxEmrBIc,rIa. Jacek Dedan', Norberix> Perico,
Gjiaeppe Raiuzzi (intr. by 0. A. Andrea). Norio Negri Inst.,
241CC) Bergmit', Italy.
tha ndanian by which CsA inthes acute renal
vasoccesthiction lxi anisals and nan raimins unclear. Since
CsA is tcmic on vascular endUmiizn we evaluated whether EN,
an endothelial-cell derived vasoccenthicter peptide, nadiates
the increased renal resistance in acute CM raplotsdcity.
Isolated rat kidneys (IPK) perfimed at ccssthnt pressure in a
recirculating systan were eqx>sed in CaA (€0 ug/mi, ne8) or
vehicle (n=5). Additiccial IFK were perfuaed with rabbit
antiporclne EN anti1xnr (aEN, 3.3 ui/mm, ID.D = 1.3
.ml, n=8) or ncu—ismjnized rabbit serun (nRE 3.3 ui/sin,
n) and than challenged with CM.
FIR RPF (1R
imk)g/nil .Iran mi/sin
Control 3.35 + 0.23 29.6 1.7 1.15 + O.C8
CsA 14.91 2.31"' 6.8 1.O 0.32 O.O7
aEN + CM 4.57 O.76+* 22.7 3.9÷" 0.91 ÷ 0.10÷"
nlIR + CM 13.63 + 1.59"" 7.5 + 0.9"' 0.28 0.05""
(Nean; ""pO.O1 "p4.O5 ccntrol; + X0.O1 vs CM and
nRS+CM).
Kidneys exposed in CM alone had markedly elevated renal
resistance (BR), lower renal perfiisste flow (RPF) and
glc,neruiar filtration rate (CFR) than control. Infusion of
aEN but nct nRE largely prevented the hypcerflaicn,
hypofiltraticci and renal vasocccmtricticn induced by CM. the
protective effect of sEN cci drcp in CFR and FIFF in IRE
exposed in belus injection of ito psol EN ass also
docuisuted. We suggest that endogences EN is an lsiprtant
mediator of C5A—induced acute vaeoccsetricticn in tiw rat.
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A NEW MODEL OF CONTRAST MEDIA—INDUCED ACUTE RENAL
FAILURE (ARF) IN RATS. G.Deray M.Dubois
H.Beaufils F. Martinez B.Baumelou*and C.Jacobs
Departnient of Nephrology.Hopital La Pitié. Paris,
France (intr. by E.A.Friedman)
Contrast media are recognized as a common cause
of ARF.The scarcity of adequate animal models has
impeded progress in the understanding and preven-
tion of this iatrogenic disorder.We report a model
for contrast nephrotoxicity in uninephrectomized
rats (n=50). At laparotomy, a clamp is applied to
the aorta,the left kidney being selectively perfu-
sed via an aortic puncture.The clamp is then remo-
ved, the animals sacrificed 2 days later and the
kidney submitted to histological analysis. Serum
creatinine (SC) ,creatinine clearance (CCL) and
NAG urinary excretion were measured before,24 and
48 hours after contrast media (CM) administration.
Diatrizoate (D) (2100 mOsm/kg) indced a rever— +
sible ARF (CL decreased from 1.7 — 0.05 to 0.4 -
0.1 and 0.9 - 0.1, 24 and 48 hours after 0 infu-
sion). Hypertonic saline (2100 mOss/kg) induced
milder decline in renal function.Ioxaglate (I)
(600 mOsm/kg) produced no change in SC and no si-
gnificant decline in CCL vs controls (infused with
isotonic saline). Histologic examination of 7
kidneys exposed to 76% D revealed changes consis-
tent with acute tubular necrosis (n=4),tubular
cytoplasmic vacuolisation (n=2) and no alteration
(n=l).Eight kidneys exposed to I had proximal tu-
bular vacuolisation. All 15 control kidneys were
normal. Our results indicate that hypertonicity
of CM is only partially responsible for alteration
in renal function. The much milder drop in CCL
recorded with I suggests an intrinsic lesser ne-
phrotoxicity which may justify its use in patients
at high risk for CM induced ARF.
MINIMAL ROLE OF XANTHINE OXIDASE IN
CELLULAR INJURY IN ISOLATED RAT PROXIMAL
TUBULES DURING ANOXIA AND REOXYGENATION
R. Brian Doctpr* and Lazaro J. MandeL Duke Univ. Med.
Ctr., Dept. of Cell Biology, Durham, North Carolina.
Recent studies investigating the role of xanthine oxidase
(XO) in post-ischemic injury in rat kidney have provided
conflicting results. The present experiments were performed
to directly assess the role of XO in isolated rat proximal
tubules (PT) during anoxia and reoxygenation. The total XO
activity in isolated rat PT was l.lmU/gm protein,
approximately 40-50% that found in rat liver or intestine and
80% that found in the rat renal cortex. In contrast, no
measurable XO was found in isolated rabbit PT. Isolated rat
PT were equilibrated in 95%02/5%CO2 for 45 minutes,
made anoxic for 60 minutes and reoxygenated for 30
minutes. Lactate dehydrogenase (LDH) release, an indicator
of irreversible cell injury, was not elevated during anoxia
(lO.5%±l,3 vs 8,3%±O.9 in controls) but was increased
during reoxygenation (18.9%jl.9 vs 9.l%l.0 in
controls). Addition of 0.2mM allopurinol, a potent XO
inhibitor, did not affect the LDH release during
reoxygenation (23.6%±l.4 vs 9.2%0.6 in controls),
though hypoxanthine (HX) accumulated during anoxia
(8.6±1.6 vs 2.3±0.2 without allopurinol) and reoxygenation(9.1±0.6 vs 1.8±0.3 without allopurinol). ATP and total
adenine nucleotide levels in PT with allopurinol were not
different from control PT during anoxia or reoxygenation. In
conclusion, (1) isolated rat PT contain XO in significant
amounts however, XO-induced oxygen free radicals do jj
appear to cause the cellular injury observed during
reoxygenation; and (2) a strildng species difference exists
between rat and rabbit PT subjected to anoxia and
reoxygenation: previous results show that most of the
cellular damage in rabbit occurs during anoxia whereas in the
rat this occurs during reoxygenation.
RENAL EFFECTS OF A RADIOCONTRAST (RC) AGENT IN
AGING SPONTANEOUSLY HYPERTENSIVE RATS (SHR).
Cristobal G. 1Xarte and Sydney Ellis*. The Food
and Drug Administration, Rockville, MD and
Washington, DC.
The animal model most coemonly used to
study RC renal failure (RF), the Sprague-Dawley
rat, has been shown to be resistant to the
nephrotoxic effects of RC agents. Because the
laboratory rat develops, as it ages, a chronic
progressive glomerulonehritis, and because
target organ damage, including hypertensive
nephrosclerosia, has been described in aging
SHR, we decided to determine the renal effects
of the RC agent diatrizoate meglumine (Hypaque
76) in this animal model with some intrinsic
RF. Twelve male SHR, 16 months old, received a
bolua iv injection of Hypaque, 5 mi/kg (RC
SHR). Plasma creatine (P Cr) was measured
before and 7 days after the iv administration.
Then the left kidney was removed for histology.
Controls were 16 SHR matched by age, sex,
hypertension and P Cr injected with the same
volume of normal saline (NS SHR). P Cr (Mean
SE) rose from 1.66 + 0.16 mg/dl before to 2.4 +
0.1 mg/dl after RC dministration in RC SHR —
(p < 0.001) but did not change significantly in
MS SHR. Histology revealed advanced renal
lesions in both groups but the incidence of
giomerulitis, tubular cast and cortical cyst
formation and mononuclear cell infiltration was
significantly higher in the group treated with
RC. This study indicates that RC administration
worsens the RF in aging SHR.
PREVENTION WITH GLYCINE OF ACUTE RENAL
FAILURE CAUSED BY CIS-PLATINUM. Franklin H.
Epstein, Patriejo Silva, Kate Spokes,* and Seymour
Rosen. Beth Israel Hosp. and Harvard Med. Sch.,
Boston, MA
Glycine protects isolated proximal tubules from
hypoxic injury (J Clin Invest 80:1446) and also prevents
hypoxic and nephrotoxic damage to medullary thick
ascending limbs in isolated perfused rat kidneys. We
wished to see if glycine inhibited nephrotoxie tubular
injury in vivo.
In iitact rats, glycine was remarkably effective in
preventing renal injury caused by cis-platinum. Five
days after injecting 5 mg/K of cis—platinum i.v. In 8
control male Sprague-Dawley rats, extensive necrosis,
chiefly involving S3, was seen in the outer medulla and
medullary rays. Damage to S3 was almost completely
prevented when 75 mg glycine per 100 g were given i.v.
in the same volume of fluid, starting 15 mm before and
continuing 45 mm after the cis—platinum injection. In
control rats 5 days after cis-platinum, BUN was 113+23
mg/dl and serum creatinlne 3.1+0.6 mg/dl. When gly-
cine was given as well, BUN was only 21+2.6 and serum
creatinine 1.2+0.04.
These results suggest that certain forms of acute
renal failure might be prevented or ameliorated by the
administration of glycine at the time of exposure to
injury.
EFFECT OF ATRIAL TRIURETIC PEPTIDE (MP)
AND DOPAXINE IN ESTABLISHED AEF. S.A. Falk*
and J.D. Conger. VAJ(C and UdHSC, Denver,
Colorado.
Our laboratory and others have shown that
ANP or ANP+D given immediately following
disease induction narkedly improves renal
function in ischemia APP. However, the
potential beneficial effect of AN? or ANP+D
in the maintenance phase of ischemic APP is
unknown. In this study AN? (APIII
0.25pg/kg/min) and D sufficient to maintain
B? >9OmmHg were given i.v. x 4h to M-W rats
(n=6) 48h after ARP induction with
norepinephrine (NE). Renal function was
studied 48h after ANP+D by clearance and
micropuncture. Results were compared to NE—
APP infused x 4h with saline (n6). Renal
plasma flow and glomerular filtration rate
were increased in ANP+D compared to saline-
treated rats (4.64 vs 2.26 nl/min and 0.787
vs 0.369 nl/min, respectively, both
p<0.005). Single nephron (SN) GFR was higher
in ANP+D rats (96±47 vs 36±28nh/min,
p<0.025) due primarily to an increase in
glonerular capillary pressure (P) (51±4 vs
43±3 amxg, p<O.02) as the result of a
significantly lower at ferent arteriolar
resistance (1.03±0.52 vs 6.02±4.50 x 1010
d/s/cm5, p<0.025). Kf was not different
between the groups. It is concluded that
ANP+D not only is beneficial in established
ARP but the effect is sustained. ANP+D may
act by increasing P, and SNGPR in at least
a sufficient number of nephrone to impact
on whole kidney function.
PARATHYROID HORMONE (PTH) ACCELERATES GENTAMICIN
(G) ACCUMULATION IN CULTURED RENAL CELLS.
Y.Fukuhara*, H.Nakahama*, M.Kakihara*, Y.Orita*
and T.Ramada*. Dept. of Med., Osaka Univ. Med.
Sch., Osaka, Japan. (intr. by J.S.Handler).
High calcium diet and parathyroidectomy are
proposed to be protective against G nephro—
toxicity in rats. In the present study, we
evaluated the effects of calcium and PTN on G
accumulation in cultured OK cells and LLC-PK1
cells. The former have PTH receptors, while the
latter do not. Thus, we excluded the reciprocal
effects of PTH and calcium, which are inevitable
in whole animal studies. Ten days after seeding,
the culture medium was exchanged for medium with
or without PTH containing 1 mM 0 and various
concentrations of calcium. G uptake was most
remarkable when the concentration of calcium ws
2.7 mM. The addition of PTN (10 8, 10 ' or 10
Ml increased G uptake in OK cells in a
concentration-dependent manner (from control
0.79*0.25 to 2.58*1.56, 3.69*1.92 or 3.78±0.52
nmol/mg protein/3 hours, respectively), while
PTH did not affect G uptake in LLC—PK1 cells.
The enhancing effect of PTH (10—6 M) on C uptake
was completely diminished in the presence of 10
M cycloheximide. The addition of 5 mM dibutyryl
cAMP instead of PTH increased C uptake in both OK
cells and LLC—PK1 cells. These results indicate
that de novo protein synthesis after cAMP
production by PTH may contribute to the
accelerated G uptake in OK cells. We conclude
that PTH can accelerate G accumulation in renal
epithelial cells through cAMP production and may
thus potentiate G nephrotoxicity.
EARLY DETECTION OF NEPHROTOXIC EFFECT OF
CISPLATIN. D. Garcia-Alonso, J.-T. Lin, P. Morgano', J.S.
Kovach, and T.P. Dousa, Nephrology Research Unit and
Division of Developmental Oncology Research, Mayo Clinic
and Foundation, Rochester, Minnesota.
Pars recta of proximal tubules is the nephron segment
which is most vulnerable to the toxic effects of cisplatin.
We explored an approach to early detection of acute
cellular damage in pars recta in response to a single dose
of cisplatin. Adult Sprague-Dawley rats were kept in
metabolic cages and activities of enzymes typically located
in distinct tubule segments were assayed daily in freshly
collected urine. Experimental rats were injected with 2.5
mg cisplatin/kg b.w. and control animals with vehicle only.
The activities of leucineamino peptidase (+ 129%,
p<0.05) and gamma-glutamyl transferase (s +83%, p<0.05)
increased markedly already on the first day after cisplatin
administration, whereas activities of acid phosphatase, N-
acetyl-glucosaminidase, and cathepsin B did not differ from
placebo-injected controls. Likewise, plasma creatinine, and
BUN did not increase 48 hours after injection of cisplatin.
These observations suggest that increases in urinary
activities of gamma-glutamyl transferase and leucineamino
peptidase, enzymes located in pars recta, may be
employed as the earliest signs of detecting an impairment
of cells in the late parts of proximal tubules.
'0J.Tqfl43 ISCHMEA, FUtCFI0tL NaK ATPaSe
ACTVITf IS REITEI) TO C1L&LR AT? LJELS. 1CM.
Gaudio, G. Thlin,* M. Kashgarian ax N.J. Siegel,
Yale Univ. Sch. Med., Dept. Pediatr. aed Patbol.,,
New Haven, Cr.
Previous studies fran our laboratory have
suggested that after an ischeuic injury
fuzxtional punp (Ha-K ATPase) activity (FPA) in
prcsdinal tubule segnents (PIS) is related to
cellular APP levels. To evaluate this
relationship, rs were harvested 15 mm aed 2 bra
after 45 mm of renal ischGnia in rats given
normral saline (NS), ATP-MgCl2 or M4CP (an
inhibitor of 5' nucleotidase). FPA was
detexmined as the differere between basal arx3.
ouabain—inhibitsf 02 consueption (02
rrM/min/n prot) arxI cellular AT? (nnol/i
protein) was assayed by HPLC.
At 15 ndn reflow; rats given ATP-MgC12 bed
AT? levels (3.2+0.2) which were not different
franE rats (279+0.1) and FPA was similar also(9+0.6 and 10+1.0). Inhibition of nucleotide
degradation by AMPCP resulted, in significantly
(P<0.05) imreased APP (4.2+0.4) and FPA(15+1.0). By 2 hrs reflow: rats given
ATP—M3C12 had AT? (4.8±0.3) and FPA (17±1.0)
which was significantly (P<0.05) greater than I'E
rats (3.5+0.4, 12+0.8).
These data suggest that fuuctional Ha-K APPase
activity determined fran respiration in PTS
ixreases in diract prcçortion to the cellular
AT? levels. The depressed FPA seen after anischeiiic insult is, at least partially, related
to iixcnlete renovery of cellular AT?.
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SD4ILPsRIT! c itiiC CYLZPRINE N'HPATh!(o) 1liD 1IYPfEZSIVE r nsasis (HN).
D. Gilitin and I,. Truong. Baylor College of
Medicine, Houston, TX.
It is argued that the vascular toxicity
of cyclosporine (CS) leads to tubular atrophy
and interstitial fibrosis. We have ccmpared
the vascular—interstitial disease in S-D rats
with HN (2 kidneys, 1 clip H'fl.I) or CCN by his-
tologic rrans and characterization of the
infiltrating inflamnatory cells using mono-
clonal antibodies (Pb) and the avidin-biotin
peroxidase staining technique. The contralat-
eral, unclipped kidney of hypertensive ratsdnstrated arteriol ar irstinal proliferation
and thickening, as well as stripes of inter-
stitial fibrosis and tubular atrophy similar
to the lesion of C(. Phenotyping of the in-
flammtory cells dmnstrated a marked simi-
larity between IThI and Ct both in the inten-
sity of inflainriation as well as the cargosi—
tion of the infiltrate. In CS treated ani-
mals, macrophages ccarprised 23% of the infil-
trating cells, T helper 38%, 36% B cells, with
only 3% T non-helper cells; macrophages cm-
prised 12% of the cells in }l, 45% T helper,
39% B cells, and 4% T nonhelper cells.
We conclude that the vascular-intersti-
tial disease of HN bears important sim-
ilarities to CCII, both itt histologic appear-
ance and in the nature of the inflarinatory
cells recruited to the sites of injury.
EFFECTS OF XANTHINE OXIDASE INHIBITION ON
ISCHEMIC ACUTE RENAL FAILURE (IARF) IN THE RAT.
DJ Gmur, RA Zager, Fred Hutchinson Cancer Research Center,
Seattle, WA.
To assess the effects of xanthine oxidase (XO) inhibition on
renal ischemic/reperfusion injury, rats were pretreated with
oxypurinol (oxy; 5mg/kg) and subjected to 30 mm ofbilateral renal
ischemia. Oxy's effects on adenine nucleotide/nucleoside/purine
base concentrations were determined at 10 and 30 mm of ischemia
and during reperfusion (5 miii, 30 miii). To assess whether XO-
mediated oxidant stress influences the severity of IARF, the effects
of: 1) oxy pretreatment and 2) hypoxanthmne (HPX) infusion were
assessed. The latter maneuver should fuel XO mediated free radical
formation.
During ischemia, oxy inhibited renal XO activity (>4 fold
rise in HPX/xanthjne ratios) and induced a 10% increase in end-
ischemic total adenine nucleotide content. Increased oxy dosage (15
mg/kg) or allopurinol (40 mg/kg) had no greater biochemical
effects. At 5 mm of reflow, oxy maintained XO inhibition (high
HPX/xanthine ratios) but it did not influence adenine nucleotide
levels. However, by 30 mm of reflow, 17-20% increments in
ATP/total adenine nucleotide content resulted. Despite these
improvements in cellular energetics, oxy did not lessen the severity
of IARF, as assessed at 24 lies by BUN/creatinine concentrations
(oxy: 68±6/1.1±0.1 mg/dl; controls: 58±5/1.1±0.16) and by the
extent of histologic damage. HPX infusion raised end-ischemic
HPX concentrations by 47%. However, the severity ofrenal damage
(BUN/Cr 48+7/0.8+0.1) was not affected. Conclusions: 1) oxy and
allopurinol induce renal XO inhibition; 2) XO inhibitors increase
end-ischemic and late reperfusion adenine nucleotide
concentrations; 3) despite these improvements in energetics, XO
inhibition did not protect against IARF. These findings plus the
fact that HPX loading did not worsen IARF suggest that XO-
mediated oxidant stress is not a critical mediator of
iscbemic/reperfusion renal injury.
CYCLOSPORINE NEPHROTOXICITY IN CARDIAC
TRANSPLANT RECIPIENTS. ONE TO SEVEN YEAR
FOLLOWUP IN 228 PATIENTS. A. Greenberg, M.E.
Thompson, M. Shahawy, B.J. Griffith,* R.L. Hardesty,*
J.E. Janosky,* and J.B. Puschett. University of Pittsburgh
School of Medicine, Pittsburgh, Pennsylvania
Renal function(RF) was assessed retrospectively in
the 228 adults who underwent a cardiac allograft at Pitts-
burgh during the period from June 1980 to June 1987,
received cyclosporine(CsA), and survived a minimum of
one year. Age at transplant was 46.2 10.7 yr (mean
S.E.) and 86% were male. Most also received azathioprine
and all prednisone. Whole blood CsA level was 668
ng/ml by RIA at 1 year and 6459 ng/ml at 4 years.
Normal RF was considered present until the serum creati-







0 12±0.0 66 228
1 1.8±0.0 41 2282 2.0±0.0 15 187
3 2.0±0.0 6 78
4 2.0±0.0 3 44
5 2.2±0.1 0 266 23±0.0 0 10
7 3.3±0.1 0 4
The decline in reciprocal Cr was faster before 24 than
after 30 mo, -0.0 18 vs. -0.0036 dl/mg-mo (p <0.001). Four
patients became dialysis dependent 22.6±9 mo after start-
ing CsA, but only one more than 18 mo after. One later
lost a renal allograft in 3 mo to CsA toxicity. Although
some patients may be at higher risk and all develop RF
impairment, the long term risk from CsA is not prohibitive.
MICROEILAMENT DISASSEMBLY ENHANCES THE TOLERANCE
TO ANOXIA IN CULTURED RENAL TUBULAR EPITHELIAL
CELLS. H.-J. Groene P. Schwartz, G, Warneke,
D. Grote, E. Groene and M. Osborn. University of
Goettingen, ERG (intr. by C. Olbricht).
Modalities to increase the tolerance of renal
tubular epithelial cells (TE) to hypoxia are rele-
vant in acute renal failure and for the preserva-
tion of kidneys for transplantation. Cytoskeletal
proteins nay be important in ischenuic cell damage.
ATP influences the equilibrium of globular and
filamentous (F) actin. It was therefore tested if,
by a selective disintegration of F—actin the anoxic
tolerance of cultured TE changes. LLC—i'Kl cells
were exposed to 0, 30, 90, 120 and 240 mm of an—
oxia with and without cytochalasin 0 (CD) at 0.25,
2.5 and 10 pg/mi medium. CD enduced a rapid and re-
versible disassembly of E—actin. Anoxia and CD (N2
CD) led to a significantly higher decrease of ATP
(luciferase method) than anoxia alone (N2): 0 Bin
(n6) 35±5; 60 mm N2 (n=6) 23±3; N2CD (n6) 15±2
nrsol/mg cell protein. In contrast the percentage
of dead cells was higher in N2 than in N2CD: 120
mm N2 )n7) 37±2 vs N2CD (n=7) 3.5±0.5 %; p.cO.O5.
Intracellular K+ (atomic absorption spectroscopy)
was 25±4 % lower in N2cells than in N2CD cells.
3tt-arachidonate labeled phospholipids did not dif-
fer between N2 and N2CD cells. By eiectronmicros—
copy (SEM & TEM) 52C0 cells had fewer blebs and
larger cell surfaces than N2 cells. 240 Bin of an—
oxia eliminated the differences between N2CD and
N2 cells. Intracellular AT? and cell viability thus
did not correlate closely. The enhanced tolerance
to anoxia in CD treated tubular epithelial cells
seems to be important for kidney protection.
n
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LIPID PEROXIDATION: A CONSEQUENCE OF CISPLATIN-
INOUCED OXYGEN FREE RADICAL FORMATION IN PROXIMAL
TUBULE (PT) BUT NOT INNER MEDULLARY COLLECTING DUCT
(IMCD) CELLS. SR Gullans, HR Brady, BC Kone, G
Giebisch, ML Zeidel. Harvard Med. Sch. Boston, MA,
and Yale Univ. Sch. Med., New Haven, CT.
Cisplatin (CPt) nephrotoxicity is characterized
by PT and collecting duct dysfunction. We
previously found that mitochondrial injury is an
early consequence of CPt toxicity in PT and IMCD
cells, which results in secondary inhibition of
ATPase activity and loss of cellular cation
gradients. This study was designed to determine if
mitochondrial injury resulted in oxygen free
radical formation and peroxidation of membrane
lipids. Malondialdehyde (MDA) content was measured
as an index of lipid peroxidation. In the PT, CPt
(1 mM) caused a time-dependent increase in MDA
content compared to vehicle, beginning at 40 mins
(MDA content nmol/mg protein: basal 0.10±0.01; 40
mins 0.40±0.01; 60 mins 2.2±0.02, p<O.OOl, n=3).
This event was associated with direct inhibition of
Na,K-ATPase activity and release of ttCr from
prelabelled PT cells, indicating loss of membrane
integrity. Measurement of oxygen free radical
generation by detecting superoxide dismutase
inhibitable reduction (O2) or catalase inhibitable
oxidation (H2O,) of cytochrome c demonstrated H,O2
generation by both CPt-treated PT cells and CVt-
treated isolated mitochondria. In contrast, MDA
content did not change in IMCD cells over the same
time period and membrane integrity was preserved.
These results suggest that mitochondrial free
radical generation and peroxidation of membrane
lipids are important events in the progression of
cisplatin-induced injury to the PT but not IMCD.
CYCLOSPORINEA (CyA) INDUCES DNA DAMAGE
IN HUMAN GLOMERULAR ENDOTHELIAL CELLS
(GEC)
Gerhardt Hamoel and Freja Kunz* (intr by F.C.
Luft) Univ. of Erlangen-Nurnberg, Department of
Nephrology, Erlangen, FRG
The mechanism of CyA-induced nephrotoxi-
city remains unclear. DNA is generally
considered to be the most critical cellular
target of the lethal effects of drugs, radiation
and enviromental chemicals. To examine the
effect of CyA on DNA, we cultured GEC in
medium 199 containing FCS, heparin, and
growth factors. Damage to low-molecular-
weight double-stranded DNA was monitored by
by determining the alkaline unwinding of
affected DNA as well as the measurement of
ethidium bromide fluorescence (HC Birnboim,
Cancer Research, 41, 1889-1892,1981).
Ethidium bromide binds preferentially to
double-stranded DNA. Preconfl uent monolayers
were incubated with 250ng/ml CyA for 48
hours. Determination of double-stranded DNA
showed, that only 28% of DNA remained intact
compared to untreated controls (p< 0.01).
When repeating this experiment with
umbilical vein endothelial cells, 52% of DNA
remained intact (p<O.O2). We conclude that
CyA is capable of damage to DNA. Further, GEC
cells may be particularly susceptible.
PROSPECTIVE ONE-YEAR FOLLOW-UP STUDY OF
RENAL FUNCTION IN INSULIN-DEPENDENT DIABE-
TICS (IDD) TREATED BY CYCLOSPORINE A (CsA) L
Hannedouche, S. Natov, L. Garev, LP. Marquez, C. Boitard,
JR Bach, JP. Gthnfeld. Department of Nephrology, Hôpital
Necker, Paris, France (intr. by L.Bankir)
45 recent IDD subjects were treated with CsA 7.5
mg/kg.b.i.d. as single immunosuppressive therapy to achieve
remission of diabetes. Renal function studies including mean
arterial pressure (MAP), glomerular filtration rate (GFR
:inuline clearance), renal vascular resistance (RVR: MAPx[1-
hematocrit]÷PAH clearance), absolute (UNa.V) and frac-
tional (FENa) urinary sodium excretion, were performed
initially (MO) and after 3 (M3) and 12 (M12) months of
treatment and renal biopsy at M12. Results were (mean
GFR MAP RVR Na UNa.V
mi/mn mmHe dvn.sec/cm&.JA1Q) umol/min
MO 132±23 89.8±11 6464±1295 16±7 306±161
M3 117±32**94.7J11***8374±2450*** 16±5 254±80*
M12 127±27 98.1±1O*** 6908±1738 14±6* 226±93*
***p<.ool; ** p<.O1;*p<.O5 M12 or M3 vs. MO. Maximal
changes in GFR and RVR occurred at M3 whereas MAP in-
creased further and sodium excretion decreased at M12. Sig-
nificant renal pathologic changes were: interstitial fibrosis
(36%), arterial lesions (10%), tubular necrosis (5%) whereas
glomerular changes were absent (0%). In conclusion: 1)
Long-term CsA treatment in IDD did not decreased signifi-
cantly GFR but increased MAP. 2) Pathological changes are
mainly consistent with interstitial fibrosis.
THE EFFECT OF COMBINING PRE-DISPOSING RISK FACTORS
ON INDUCTION OF CONTRAST MEDIA INDUCED ACUTE RENAL
FAILURE IN THE RAT. Basil (3. Hanss*, Shane H. Valencia*,
Sudhir V. Shah and Richard C. Var& Tulane Univ. Sch. of Med.;
Depts. of Physiology and Medicine, New Orleans, LA
Recent efforts to establish a model of contrast media induced
acute renal failure (CM-ARF) in the rat have produced variable
results and have raised questions as to the usefulness of this
species in the development of an experimental model of CM-
ARF. We designed this study to produce CM.ARF in rats with
combinations of reported pro-disposing risk factors for CM-
ARF.Contrast medium (Conray, 10 mI/kg iv) was injected into 3
groups of rats that had been sodium restricted (0.003 meq
Ngm) for one week and pre-treated with indomethacin (10
mg/kg iv) one hour prior to Conray Injection. Group I (n"7)
consisted of two-kidney Sprague Dawley rats, Group 2 (n=3) of
one-kidney Wistar rats with congenital hydronephrosis, and
Group 3 (n=2) of Sprague Dawley rats with 5/6 renal ablation.
Blood samples, for determination of plasma creatinine (PCr) and
BUN were collected via the tail vein before indomethacin
treatment (Control), and 24 and 48 hours later.
Control flYi Qyi
1 BUN (mg/of) 16.7i.7 18 2 14
PCr (mg/dI) 0.3 0 O.4t.03 0.3±.01
2 20 t.6 18 18
0.5 i.03 0.4±03 0.5±03
3 46 j7*# 36±11 38±11
0.1 0.7±05 O.6±.1
(*p<o.o5 vs Group 1, #p<0.05 Group 2 vs Group 3)
BUN and PCr were significantly elevated prior to Conray injection
in the hydronephrotic and remnant kidney rats compared to the
two kidney Sprague Dawley rats, reflecting differing degrees of
renal insufficiency. BUN and PCr did not significantly increase
following Conray injection in any group studied. These data
suggest that the rat, even with multiple pro-disposing risk factors
and varying degrees of renal insufficiency, may not be readily
susceptible to CM-ARF.
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THROMBOXANE A2 RECEPTOR ANTAGONISM REVERSES
AMPHOTERICIN B-INDUCED RENAL VASOCONSTRICTION IN
THE RAT. William Hardie*, Joan Ebert*, Kihito Takahashi, and ICamal
F. Badr. Vanderbilt University, Nashville, TN.
Amphotericin B (AmB) nephrotoxicity is a major limitation to its
therapeutic benefit. The mechanisms underlying this effect remain
undefined. In a parallel study (Sabra et al, ASN '89). we demonstrate that
AmB administration in the rat results in marked pre- and post-glomerular
vasoconstriction and a reduction in the gtomerular ultrafiltration
coefficient. We investigated the potential role of vasoconstrictor
eicosanoids in mediating these responses.
Vehicle or AmB (0.02 mg/kg/mm) were infused into the left renal
artery in three groups of euvolemic male rats: Gp 1 (iw6): received
vehicle for 90 mm (time control). Op 2 (n=5): received vehicle (30 mm)
followed by AmB for 30 mm, followed by 30 mm recovery. Op 3 (n=5):
as in Op 2, but rats were pretreated with the cyclooxygenase (CO)
inhibitor, ibuprofen (20 mg/kg). No changes in RPF or GFR were noted
in Op 1. AmB infusion resulted in an immediate and progressive
reduction in RPF and GFR from baseline values of 4.13±0.22 and
0.83±0.07 mI/mm to minimal values at 30 mm of 2.23±0.52* and
0.44±0.08* mI/mm (*: p<0.05 versus baseline by ANOVA). No effect
was noted on systemic arterial pressure. Upon stopping AraB, partial
recovery was observed in both RPF and GFR to 3.56±0.43 and
0,71±0.05 mI/mm. respectively. CO inhibition in Op 3 significantly
ameliorated the falls, and improved the recoveries, of RPF and OFR in
response to AmB. These parameters fell from 3.63±0.26 and 0.78±0.05
mI/mm to 2.83±0.16 and 0.57±0.03 mI/mm at 30 mm, and recovered to
3.78±0.34 and 0.70±0.08 mI/mm, respectively.
In view of these results, a fourth group of 5 animals were infused with
AmB as in Op 2, but in the presence of the TxA2 receptor antagonist SQ
29548 (1 mg/kg bolus, then 1 mg/kg/hr. iv). In these rats, in sharp
contrast to Op 2, the first 15 mm of AmB infusion were, in fact,
associated with mild increases in RPF and OFR from baseline values of
4.22±0,33 and 0.76±0.03 mI/mm to 4,37±0.35 and 0.80±0.05 mI/mm,
followed over the subsequent 15 mm by insignificanl falls to 3.31±0.32
and 0.61±0.03 mI/mm. Termination of AmB infusion resulted in
complete recovery of RPF and GFR to 4.00±0.63 and 0.75±0.1 mI/mm.
We conclude that the renal arteriolar constrictor and OFR-depressant
actions of AmB are likely mediated, in part, by the local release of the
potent vasoconstrictor, TxA2. Antagonism of TxA2 actions may provide
a useful tool for limiting AmB nephrotoxicity.
EVIDENCE FOR TWO DISTINCT AND
FUNCTIONALLY IMPORTANT SITES OF
ENHANCED THROMBOXANE (Tx) PRODUCTION
FOLLOWING BILATERAL URETERAL
OBSTRUCTION (BUO). K.Harris.* H.Yanagisawa,5
G.Schreiner, S.Klahr. Renal Division, Washington
University, St Louis, MO.
Following BUO there is an enhanced production of
TxA7 by the kidney which contributes to the decline in
renal function. In addition an acute interstitial
macrophage infiltrate occurs. In order to determine the
relative contribution of infiltrating cells and intrinsic renal
cells to the enhanced production of TxA2 we examined
the effects of both irradiation and subsequent
administration of the Tx synthesis inhibitor OKY-046 on
renal function after 24 hr BUO. Irradiation effectively
prevented the leqlcocyte infiltrate following BUO (1.2± 0.8
vs 27.1±0.1 10" cells/gram cortex). Prior irradiation
resulted in a significantly higher C (2.78±0.27 vs
1.49±0.17 ml/min/KgBW p<O.Ol) and excretion of TxB2
was reduced to 39% of non-irradiated values. Subsequent
administration of OKY-046 to prior irradiated animals
further reduced TxB2 excretion (to 20% of non-irradiated
BUO) and further increased C1 to 3.34±0.27
ml/min/KgBW. In contrast to the interstitium, glomerular
macrophage number was decreased following BUO.
However, glomeruli isolated from rats with 24hr BUO
exhibited enhanced production of TxB7 as compared to
sham operated controls (855.6±107.6 vs 392.2± 88.5
pg/mg protlhr p'<O.Ol). These data suggest that the
increased renal production of TxA2 following BUO is the
result of both renal infiltration by metabolically active
macrophages and enhanced production of the prostanoid
by glomeruli. Furthermore both sources of TxA2
contribute to altered renal function following BUO.
RENAL HEMODYNAMIC CHANGES FOLLOWING NON-
IONIC RADIOGRAPHIC CONTRAST ADMINISTRATION.
SI. Himmelstein*, S.J. Schwab, C.J. Davidson*, C. Pieree*,
K. Kisslo*, K.G. Morris*, and T.M. Bashore*. Duke Univ.
Med. Center, Durham, N.C.
The etiology and mechanism of radiographic contrast media
(CM) related nephootoxicity are poorly understood. Previous
studies from our laboratory demonstrated a reduction in
fractional sodium excretion (FENa) following CM
administration, suggestive of a change in renal hemodynamics
rather than a direct tubular toxicity. In an attempt to define the
alterations in renal hemodynamics and excretory function
following CM administration, we studied 9 patients undergoing
cardiac catheterization (cath) with non-ionic CM. Inulin (CIn)
and PAH (CPAH) clearances and ionized (IC) and atomic
absorption calcium (AA) were obtained at baseline and for 20
hours following cath. All patients had nonnal serum creatinine
at entry, and received hydration during the study. CIa declined
in the first hour following CM and returned to baseline
following 20 hours. Changes in CPAH paralleled CIn. FENa
and urine flow rates (UFR) initially increased following CM
and then fell to sub-baseline levels within 10 hours of cath.
Time 0 hours 1 hour 10 hours 20 hours
Cm 104.5±5.8 73.7±8.2** 104.1±14.0 113.5±11.5
CPAH 398.0±29.6 283.8±46,3* 361.6±163.7 390.5±121.1
FENa 2.47±0.55 4.91±1.31lc* 1.69±0.30* 2.37±0.51
UFR 3.23±0.53 6.02±1.90** 2.30±.40* 3.50±0.50
IC and AA fell following CM and remained depressed
throughout the period of measurement (1.27±0.01 to
l.22±O.01** and 9.03±0.04 to 8.65±O.02**, respectively).
*p<O.05, **p<O.oOS.
These data suggest that CM-induced nephmtoxicity may be
related to primary alterations in renal hemodynamics,
specifically, afferent arteriolar vasoconstriction, and these
changes may be due to an abnormality in calcium metabolism.
PROTO—ONCOGENE AND GROWTH FACTOR GENE EXPRESSION
DURING THE REPAIR PHASE OP ISCHEMIC ACUTE RENAL
FAILURE. H.D. Buses and T.0. Daniel, VAMC and
Univ. of Michigan, Ann Arbor, MI and Vanderbilt
Univ., Nashville, TN.
The recovery of renal excretory function
following ischemio acute renal failure is
dependent upon tubule cell regeneration. To
assess the growth factors and proto—oncogenes
which may be important in this replioative
process, rat kidneys were made isohemic with
bilateral renal artery clamping for 30
minutes. After clamp release and after varying
time Intervals, inRNA was Isolated from kidney
cortex. Northern blots of mRNA using oDNA
radiolabelled probes for c—mis, c—myc, TGF—
alpha, IGF-l, and TGF—beta demonstrated a 5 fold
increase in c—ais message at 17 hours which
declined to baseline levels at 30 hours, a 5—10
fold increase in c—myc message at 17 hours with
further increases over 20 fold at 30 hours
followed by a decline to 3—5 fold elevations at
148 hours, and a 3—5 fold rise in TGF-beta
message at 17 hours followed by a decline to
baseline levels at 30 hours oompared to paired
sham ischemia levels. No differences in TOP—
alpha or gamma—actin message levels were
observed at 17, 30, or ll8h for eaoh paired
experiment. The increases in c—sis, o—myc, and
TGF—beta message levels precedes the rise In
renal tubule cell Incorporation of radiolabelled
thymidine by approximately 12 hours, suggesting
that these increases in message expression may
be Important in the repair process responsible





DISTRIBUTION OF GLOMERULAR CAPILLARY TUFT VOLUME
IN RATS CHRONICALLY TREATED WITH CYCLOSPORINE
(C5A) . Ornella Imberti * Andrea Remuzzi *
Daniela Cavallotti*. Norberto Perico' Tulijo
Bertani*,Giuseppe Remuzzi* (intr.by G.A. Andrea
Mario Negri Inst., 24100 Bergamo, Italy.
We examined the distribution of glomerular
capillary tuft (CT) volume in biopsy specimens
from Sprague-Dawley rats given orally C5A
(40 mg/Kg) or vehicle every 48 h for 5 months.
100 glomeruli were examined in C5A group and 75
in the vehicle group.Computerized morphometry of
the glomerular crossections of vehicle-treated
rats revealed a bell-shaped distribution of CT
volume,In CsA group the normal pattern was lost
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These data are remarkably similar to those
recently reported in humans with cardiac
transplant (Transplantation. 46: 649, 1988) and
indicate that C5A-induced collapse of some
glomeruli and enlargement of a subset of the
remnants is a generalized phenomenon that can
be reproduced in rats when CsA is administered
for a long enough period.
CHRONIC ALCOHOLISM IMPEDES THE RECOVERY OF RENAL
FUNCTIONS FOLLOWING RENAL ISCHEMIA AND MERCURIC
CHLORIDE (HgCI2) POISONING.
Masaaki Ishigami, Yoshinori Sezai, Yukihiko Shiinada,
and S. Tsuyoshi, Ohnishi, (intr. by Yusuke Tsukamoto
KANTO ROSAI HOSPITAL, KAWASAKI, JAPAN, MEMBRANE
RESEARCH INSTITUTE, PHILADELPHIA, U.S.A.
The affects of alcohole on the kidney were
investigated. A rat was fed with a liquid alcoholic
diet (36% of Calories by ethanol) for S weeks to
induce chronic alcoholism. Five weeks alcohol
ingestion did not alter the renal function as
measured glomerular filtration rate (GFR), renal plasma
flow (RPF) and percent excretion of sodium (%FEna).
In non—alcoholic rats, GFR and RPF measured 24 hrs
after 20 nun, of renal tshcemia were 51% and 44% of its
control values, wheares In alcoholic rats, GFR and RPF
returned to only 14% and 9%, respectively. If the rats
had a one week alcohol withdrawal before ischemis, GFR
and RPF were significantly improved to 49% and 64% of
its control values. Also, %FEna improved significantly.
In HgCl2 study, GFR and RPF determined 6 hrs following
HgCl2 injection (3mg/kg, s.c.) were 50%, 33% and 52%, 44%
of its control values for non—alcoholic and alcoholic
rats. Again, one week withdrawal of alcohol before
mercury poisoning improved GFR and RPF returning to
48% and 67% of its control values, respectively. Renal
histology showed remarkable changes in alcoholic rats,
but no changes were observed in non—alcoholic rats
after ischemia. There were no significant differences
in dried renal tissue content of cations [Ca, Zn, Fe, Cu,
Na, K, Mgbetween non—alcoholic and alcoholic rats.
Our results demonstrated that the kidney of a chronic
alcoholic is more susceptible to the renal insults but
these alcohol effects on the kidney are diniinished
after one week withdrawal of alcohol.
SALUTARY EFFECTS OF DIHYDROPYRIDINES
WITH AND WITHOUT CALCIUM ANTAGONISTIC
PROPERTIES ON ISCHEMIC RENAL FAILURE IN
HEMORRHAGIC SHOCK; A ROLE FOR
SCAVENGER LIKE ACTION. Bhagavan S. Jandhvala*
and Madhu S. Chintala* (intr. by Mustafa F.
Lokhandwala). Department of Pharmacology, University
of Houston, Houston, TX.
We have previously demonstrated that felodipine, a
dihydropyridine calcium antagonist and an arteriolar
dilator, prevented ischemic damage and restored renal
blood flow and function in the anesthetized dogs
subjected to hemorrhagic shock. In order to evaluate
whether these protective effects of felodipine can be
attributed to prevention of calcium overload in the
ischemic cells, a dihydropyridine analogue (H 186/86,
Astra/Hässle, Sweden) which does not possess either
calcium antagonistic or vasodilatory properties was
studied in an identical model. The animals were subjected
to hemorrhagic shock and the hypotensive state (40-45
mmHg) was maintained for a period of 150 mm. The
blood was then reinfused and the recovery of the various
parameters was monitored for an additional 120 mm. In
separate groups of dogs, administration of H 186/86
(0.25 tmolJkg, i.v.) either prior to hemorrhage or before
reinfusion of the blood facilitated 65-75% recovery in
renal blood flow, 60% in GFR, 100-135% in urine
volume, 60-90% in electrolyte excretion. These salutary
effects of the derivative which are qualitatively similar to
that of felodipine suggest that a mechanism(s) other than
calcium antagonism also contributes to the prevention of
reperfusion injury.
Felodipine is oxidized by prostaglandmn synthase to an
inactive pyridine via a free radical intennediate. Hence an
inherent scavanger like action of the dihydropyridine
molecule, in addition to calcium antagonism may account
for the efficacy of felodipine in preventing renal failure in
shock.
CELLULAR AND MOLECULAR MECHANISMS OF THYROID
HORMONE ENHANCEMENT OF RENAL FUNCTION RECOVERY
IN ACUTE RENAL FAILURE. L.B. JOhnson*, 1.0.
Sanchez*, D.A. Cieslinski* and H.D. Humes. VAMC
and Univ. of Mioh., Ann Arbor, MI.
Thyroid hormone has been demonstrated to
accelerate the repair and recovery from heavy
metal—induced ARF. Recent data suggests that
renal recovery is dependent upon paracrine
release of growth factors in the kidney to
stimulate renal tubule cell replication.
Epidermal growth factor (EGF) receptor
activation by either EGF or transforming growth
factor (TGF)—alpha is moat likely important in
this process. To assess the effect of thyroid
hormone on the mitogenic response of rabbit
renal proximal tubule cells in primary culture
to EGF, confluent cells were pretreated for 21I.
118 hours with triiodothyronine (T, 0.1 nM) and
then exposed to various concentrations of EGF.
T- treatment led to 32% and 0% increases (p <
.05 or better, n s 5—10) in H—thymidine
incorporation compared to non T3 treated cells
in response to subaaximal (1O M) and maximal
(1O N) doses of EGF, respectively. EGF
binding studies demonstrated that T3
pretreatment resulted in an increase in umaX but
no change in Ed of' the EGF receptor. This
effect may relate to previously reported effects
of T7 to increase mRNA transcription rates for
the GF receptor. These results, therefore,
suggest that the mechanism for thyroid hormone
to enhance renal function recovery in ARF may be
related to an increase in the number of EOF
receptors on renal epithelial cells, perhaps due
to a nuclear transcription event.
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DIffERENCES IN Ca2' UPTAKE DURING HYPOXIA (Ii) AND
ANOXIA (A) IN RAT PROXIMAL TUBULES (RP'r) IN
VITRO: INFLUENCE OP VERAPAMIL (v). J. Joseph,*
T.J. Burke, D. Bunnachak,* and R.W. Schrier.
Dept. Med., Univ. Colorado Sch. Med., Denver1 Co.
Previous studies indicate that tissue Ca2"
overload occurs in isolated rabbit PT with severe
H but not with A. This potential difference in
cellular Ca2' kinetics in response to gradations
in 02 deprivation was further examined in the
present study using isolated RPT in suspension.
4SCa2+ uptake was measured during H (p02, 50-60
tsmRg) or A P02' 0 nsnHg) at pH 7.4 after 10 or 20
miii of 02 deprivation. Control (C) uptakes
(nmol/mg) were 4.12 and 3.76 at 10 and 20 miii,
respectively (NS). With H, Ca2" uptake was
increased at 10 and 20 miii to 6.37 and 6.10
(p<.Ol vs C). With A, Ca2+ uptake was increased
(p<.O1) at 10 (5.74) but not at 20 miii (3.64). V
(iO H) pretreatment normalized Ca2' uptake in H
and A at 10 miii (4.32 and 4.00, respectively) but
did not reduce Ca2+ uptake during H at 20 mm
(5.83). Additional V added after 10 mm was not
protective. Ruthenium red (RRA3O sM), an
inhibitor of mitochondrial Cath uptake, however,
normalized Ca2+ uptake during H at 10 and 20 mm.
Pretreatment with V significantly (p<.O5) reduced
LDH release at 10 and 20 mm in both H and A. The
decresse in ATP during H or A was not altered by
V. These data suggest that tissue Ca2f overload
seen in H in vitro is the result of sustained,
high uptake rates, in part coupled to RR
dependent-mitochondrial Ca2+ accumulation. A V
sensitive Ca2+ channel develops in RPT during H
and A and its blockade is associated with
epithelial protection assessed by reduced LDH
release, independent of vascular factors.
POLYASPARTIC ACID (PAA) INHIBITS GENTANICIN (C)
PERTURBATIONS OF PHOSPHOLIPID (PL) METABOLISM IN
CULTURED OPOSSUM KIDNEY (OK) CELLS.
Kaloyanides, L. Rainsammy,*, C. Josepovitz,* and
B. Lane*. Dept. of Medicine and Pathology, SUNY-
Stony Brook and YANG, Northport, NY.
C has been shown to perturb PL metabolism as
manifested by (1) accumulation of PL in the form
of lysosomal myeloid bodies, (2) impaired degra-
dation of PL secondary to inhibition of lyso-
somal phospholipases and (3) inhibition of the
P1 cascade, thus giving rise to the hypothesis
that C nephrotoxicity is causally linked to
these derangements. We and other investigators
have shown that FAA protects against C toxicity
without inhibiting the cellular accumulation of
C. Therefore, we examined the ability of PM to
prevent G from perturbing PL metabolism in OK
cells. Cells were incubated in medium with and
without C (103M) and/or PM (3xl04M) for 2 to
12 days. PM did not alter the cellular uptake
of G (42±1 vs 40±1 pg/mg protein) but it com-
pletely blocked the accumulation of PL (C:
235±8; G: 504±15; C+PAA: 236±8 nmol/mg protein)
and lysosomal ssyeloid bodies. PM also blocked
to a great extent C-induced inhibition of PL
degradation. The T 1/2 for (3H]PI degradation
was C: 2.5; G: 6.9; C+PAA: 3.3 days. C
completely inhibited bradykunun (BK) activation
of the P1 cascade as assessed by the failure of
BK to stimulate redistribution of protein kunase
C (PKC) from cytosolic to the membrane fraction.
In cells exposed to G+PAA, the PKC response to
BK was preserved. Our observations support the
hypothesis that G-nephrotoxicity is causally
linked to C-induced derangements of PL
metabolism.
INABILITY TO DEMONSTRATE CATREPSIN-B ACTIVITY IN
SERIJM OR URINE. B. Kirschbaum and T. Petersburg.
Medical College of Virginia, Richmond, VA.
Cathepsin B (C-B) is one of several proteolytic
enzymes which has been isolated form renal tissue
and other organs. We investigated the potential
value of measuring C-B activity in blood and urine
as a marker of nephrotoxicity. The fluorescent
substrate Z-Arg-Arg-NMec was used (Barrett and
ICirschke. Meth. Enzymology V.80) with Aex 370 nm,
Acm 460 nm. Serum was analyzed directly, urine
after mini-Sephadex C-25 chromatography to reduce
background fluorescence, Samples were obtained
from 7 patients with renal disease and 3 normals.
A phosphate buffer. pH 6.0. activated with 8mM
cysteune was employed. Incubation time was 15 miii.
at 4006; substrate concentrations ranged from 5-50
pM Purified C-B (Sigma) activity was measured as
a control. 50 mM chloroacetate - 0.5 pM leupeptin
(CIA-I) was employed as a specific C-B inhibitor
and compared to 100 pM puromycin (PM). Authentic
C-B activity was inhibited 83% by CLA-L and 7% by
PM and correlated with substrate concentrations.
Urinary Z-Arg-Arg-NMec hydrolyzing activity was
inhibited 3.5% by CIA-I and 1.7% by PM. When total
fluorescence of serum and urine assays were
appropriately corrected for enzyme and substrate
blanks, the readings were very low and showed no
correlation with quantity of enzyme source used or
with subarate concentrations. We conclude that C-
B activity is either absent from serum and urine or
not measurable by the fluorescence assay described
in this report.
CYCLOSPORINE (Cy) CAUSES ENDOTHELIN-DEPENDENT
ACUTE RENAL FAILURE. M. Sugiura,0T. Inagami,0 RL
Hoover,0 A. Fogo,0 B.R.Harviet and 1. lchikawa. VanderbiltUniversity
School of Medicine, Nashville, TN.
Extensive vascular injury recently observed in a renal transplant
patient who received a bolus infusion of Cy, included damsgefsloughing
of the endothelial layer in glomeruli, arterioles and large arteries, thus
emphasizing endothelial cells as a potential target for Cy toxicity.
Circulating endothelin (Et) in this patientwas also 40-fold higher than
normal, Since our recent studies indicate injured endothelial cells release
excessive amounts of Et, we examined Eta role in rats treated wish Cy
and cultured endothelial cells exposed to Cy. In functional studies rabbit
anti-porcine endothelin serum (aE)(l3nl/BW/min) was continuously
infused into a first order branch of the mainrenal artery of
Munich.Wistar rats treated with Cy (20 mg/kg iv, n-8). Hemodynamica
of glomeruli not infused with aR (G-Cy) or infused with aE (G-Cy+aE)
of the same kidneys were assessed. [Mean; p 'cOOS baseline (prior to Cy
or aE) vs 0-Cy or G-Cy+aE (t) and G-Cy vs G-Cy+aE (8)].
SNGFR QA FCC RA RE Kf
ni/mm mmHg lO10dyn'scm5 nl/(aec'mmHg)
Baseline 47 192 52 1.58 1.30 0.043
G-Cy 27t lOOt 41t 2.94t 1.78 0.053
G-Cy÷aE 38 t * 184* 518 1.618 1.17* 0.044
In Cy-treated kidneys, 0-Cy had depressed SNGFR, glomerular plasma
flow (QA), glomerular capillary pressure (PGC) and elevated afferent
arteriolar resistance (RA), withunaffected efferent arteriolar resistance (RE)
and ultrafiltration coefficient (1(1). By contrast In G-Cyi-aE of the same
kidneys, this vasoconstrictive pattern was ameliorated. in parallel studies,
circulating Et (measured by RIA) was 57.7± 16.8 pg/mI in rats treated with
Cy (n—6) vs <2pg/ml in normal rats not given Cy. To further explore if
Cy can directly induceEtelaboration by endothelial cells, Cy (500/1000
nglml of culture medium, n-4) was added to bovine pulmonary arteiy
endothelisi cells. In preliminary studies, Et in undisturbed cells was <2
pg/mi while Cy-exposed cells had on average elaborated 85.4±15.3 pg/mi.
Thus,Cy drastically increases the level of endothelin in vivo and in
vitro, suggesting that the pathophysiology of Cy-induced glomerular
dysfunction involves endothelin released from injured endotheial cells.
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ELEMENTAL MICROANALYSIS OF ORGANELLES IN
PROXIMAL TUBULES: ALTERATIONS IN ACTIVE
TRANSPORT AND METABOLISM. A. LeFursey. U. Mandel,
AJ. Spencer,* P. Ingrain. Div. of Physiology, Duke Univ. Med. Ctr.,
Durham,NC & Research Triangle Institute, ResearchTriangle Park, NC.
The role of organelles in renal cell Ca regulation can be elucidated
using experimental manipulations which mobilize Ca in predictable
ways, together with microanalytical techniques which allow quantitation
ofCa within such subcellular compartments. The objective of these
studies was to determine the effects of Ca ionophores and metabolic and
transport inhibitors on the element content of cytoplasm, mitochondria.
and nuclei in a suspension of rabbit kidney proximal tubule cells.
Element contents (mmol/kg dry weight) obtained from multiple
quantitative digital x-ray images of cell cryosections were as follows:
(n) Na CI
Cytoplasm 10 148±10 142±11
Mitochondria 12 159±11 130±13
Nucleus 10 183±10 151±12
A23187 Cytoplasm 27 97±11 105±10
5un.5 Mitochondria 26 85±9 88±7
Nucleus 18 120±11 108±13
FCCP Cytoplasm 10 561±66 333±1 12
4im.5' Mitochondria 10 410±96 293±80
Nucleus 13 472±189 242±86
Ouabain Cytoplasm 5 502±25 163±3
10-4M.5' Mitochondria 5 305±24 213±15
Nucleus 5 378±30 170±18
The Ca ionophore A23 187, which in parallel experiments produced a4-
5 fold increase in cytoplasmic free calcium (Caf), caused no detectable
change in organelle structure or elemental compartmentation. Conversely,
FCCP, which resulted in severe cell ATP depletion and no change in Ca1,
yielded Na, Cl, and Ca accumulation, and K depletion, as well as
morphological damage in all regions. Inhibition of the Na,K-ATPase
with ouabain led to Na accumulation and K depletion with no changes in
other elements or ullrastructure. These data suggest that alterations in Ca
compartmentation correlate more closely with changes in cell ATP
content than with alterations in other parameters.
MECHANISM OF THE AXIAL HETEROGENEITY OF
GENTAMICIN (G) TOXICITY ALONG THE PROXIMAL
TUBULE. M. Levi and R.E. Cronin. VAMC and U of
TX Southwestern Med. Ctr., Dallas, TX.
Histological studies indicate that G toxicity
is more pronounced in the proximal convoluted
(PCT) than in the proximal straight (PST) tubule.
After 3 days of 0 administration in the rat and
prior to a reduction in GFR, we found evidence
for functional heterogeneity as well: 1) a 25%
decrease in PCT brush border membrane (BBM) Na-Pi
cotransport activity (1971 80 vs 1473 97 pmol
Pi/5sec/mg protein, control (C) vs G, p<0.05) vs
a 5% decrease in PET (820 40 vs 777 48 pmol
Pi/5sec/mg protein, C vs G, p=NS), and similarly
ii) a 38% decrease in PCT BBM alkaline
phosphatase activity (151 4 vs 94 4
pmolfhr/mg protein C vs 0, p<.Ol) vs a 27%
decrease in PET (160 2 vs 117 3 pmol/hr/mg
protein, C vs 0, p<.01) also occurred. Since
binding of G to BBM is an important step in the
initiation of G toxicity, we measured equilibrium
binding of I—G to BBM isolated from PCT and PET.
Scatchard analysis revealed that 0 binding sites
were higher in PCT than in PET (16.7 1.0 vs 7.0
0.3 nmol G/6omin/mg protein, p<.Ol). Finally,
BBN content of phosphatidylinositol (P1), an
anionic phospholipid which enhances 0 binding,
was also higher in PCT than in PET (13.0 0.6
vs 8.7 0.5 nmol/mg protein, pCOl).
We therefore propose that enhanced 0 binding
in PCT: i) is mediated by a higher P1 content,
and ii) plays an important role in the functional
and histological heterogeneity of C toxicity
along the proximal tubule.
EFFECT OF GRADED ATP DEPLETION ON CELL
CALCIUM (Cal) AND MITOCHONDRIAL
RESPIRATION (1(R) IN MOUSE PROXIMAL
TUBULAR CELLS. W. Lieber1hal. S. Maain0', J.
A. LaRaia* and J. 11. Schwartz.
Boston University Medical Center, Boston, MA.
The degree of ATP depletion reqiired to
alter Cal and induce cell damage following
anoxia is uncertain, We examined the effect of
ATP depletion induced by chemical anoxia on Cai
and MR in primary cultures of mouse proximal
tubular cells with functional characteristics
of this segment leg Na dependent glucose
uptake). Graded ATP depletion was induced by
cyanide (CM) with and without glucose (G).
Control cells (CONT) were incubated in 10mM G
without CM. Cell ATP content was measured in
perchiorate cell extracts. Cai was measured in
cell monolayers using Fura—2 and state III MR
by determining the rate of ATP synthesis from
excess P,DP in digitonin permeabilized cells.
Cell AT? was 3±0.6%, 4±0.8% and 7±1.2% of
CONT (40±4nM/mg protein) 5, 15 and 60 mm after
CN alone. CM + 0.5mM G resulted in a fall in
AT? to 15±3, 15±1 and 18±2% of CONT at
comparable time periods. These levels are
slightly but significantly higher than those
induced by CN alone. CM alone increased Cal
from 183±10 (CONT) to 303±22, 530±51 &
1037±l9nM following 10, 65 & 140 mm of CM. MR
was 70± 4%, 63±3% and 30±4% of CONT (156nM AT?
generated/mm/ag protein) after 0.5, 1.0 and
4.0 hrs of CM. In contrast, CN+G did not
significantly alter Cai or MR.
Conclusions: Both a rise in Cai and impaired
MR occur following a similar and severe degree
of AT? depletion (<15% of CONT) . The absence
cell damage until AT? depletion is sufficient
to increase Cai is consistent with a role of
Cal in pathogenesis of cell injury.
FRUCTOSE-l,6-DIPHOSPHATE (FOP) PREVENTS THE
REDUCTION IN RENAL CORTICAL AT? CONTENT AND Na,K-
ATPase ACTIVITY CAUSED BY E. coli BACTEREMIA IN
RATS WITH BILE DUCT LIGATION (BDL). S-Y. Lin*,
Y.Gu,*, W-G Wang*, and Y-M. Gu* (introduced by
M.H. Huinphreys), Division of Nephrology,Shanghsi
Medical University, Shanghai, PRC.
Abnormal renal energy metabolism and impaired
solute transport occur in acute renal failure
(ARF), and the risk of ARF is increased in
patients with obstructive jaundice. In sham-
operated rats, both endotoxin (0.7 mg/kg BW) and
E. coli (3.lxlO5 bacteria/100 g 8W) lowered renal
cortical ATP content to 1.86 0.97 and 1.30±0.47
from 7.27±0.18 x 10.10 mol/mg protein (p<.OO1)
but were without effect on Na,K-ATPase activity.
In rats two weeks after BDL, basal ATP content
was reduced to 3.72±0.86 x 1010 aol/mg (p<.O5 vs
sham), and fell further to 1.25±0.40 and
1.02±0.46 x i010 aol/mg after endotoxin and E.
coli, respectively (p<.OO1). Basal Na,K-ATPase
activity in BDL rats was no different than in
shams, but fell significantly after endotoxjn or
E. coli from 2.85±2.2 to 0.81±0.43 and 1.13±0.61
uinol/mg protein/hr (p<.O5). Treatment with FOP
(2 g/kg 8W) at the time of E. coil injection
prevented the fall in cortical ATP content
(3.85±1.99 x 10.10 aol/mg) and Na, K-ATPase
activity (2.54±0.70 umoi/mg/hr) in BDL rats.
These results indicate that BDL leads to a
reduction in renal cortical AT? content, and that
endotoxin or E. coli reduces it further, along
with a significant decline in Na,K-ATPase. These
observations could help to explain the higher
risk of ARF in obstructive jaundice. FDP
prevents these abnormalities suggesting a
















APPLICATION OF CHARGED PORE AND FIBER MATRIX
COMPUTER MODELING TO ANIONIC 3H-DEXTRAN
CLEARANCES IN PUROMYCIN AND ADRIAMYCIN
NEPHROSIS. C.J. Lumsden. C. Whiteside, M. Zlotnik*,
Membrane Biology Group, Department of Medicine, University
of Toronto, Toronto, Canada.
Nephrotic proteinuria may be due to loss of glomerular
polyanionic function, increased flux through shunt pathways,
or both. To test these hypotheses, fractional renal
clearances of anionic 3H-dextrans (10% and 30% sulfate
substituted) were performed in Adriamycin (ADR) and
Puromycin-aminonucleoside (PAN) treated rats at peak
proteinuria (15 and 10 days respecively). Sprague-Dawley
adult rats received a single tail-vein injection of ADR 7.5
mg/kg or PAN 75 mg/kg. Under anesthesia and constant
tracer infusion, fractional anionic 3H-dextran (10-40 A SER)
clearances relative to 14C•jnu(in were performed over 3 hours
in control and nephrosis rats (NelO). The fractional renal
clearances were analyzed with a charged pore and charged
fiber matrix computer model of transglomerular flux. In both
models, shunt pathways capturing a fixed proportion of the
transcapillary solute flux were present. These pathways
offered negligible resistance to hydrodynamic transit. The
computer modeling revealed that alterations of the clearance
curves compared to control could be explained by increase in
the proportion of shunt pathways in both ADR and PAN rat
glomeruli, as compared with less significant changes in the
density of fixed negative charges within the glomerular
capillary wall. This supports the hypothesis that fractional
glomerular polyanionic charge can be preserved, even in the
presence of massive proteinuria, and that enhanced shunng
through the glomerular barrier is a likely cause of altered
permselectivity to protein.
MITOCHONDRIAL MEMBRANES ENRICHED WITh N- 3 FATTY
ACIDS AND EXPOSED TO CA2 AND REACTIVE OXYGEN
SPECIES (ROS) ARE MORE SUSCEPTIBILE TO DAMAGE
INDUCED BY PIIOSPUOLIPASE A2 (PTA2). Charles .gflg, Peter C. Weber*, Alexander Leaf, and
Joseph V. Bonventre, Mass. Cen. Hosp. and
Harvard Med. Sch., Boston, NA
PLA2 contributes to membrane damage inischemic tissues. To evaluate the effects of
enrichment of membranes with n-3 fatty acids
(FA) on injury induced by PLA2, we measured the
release of free fatty acids (FFA) and content of
phospholipid fatty acids (PL-FA) in renal
mitochondria (mito) obtained from fish oil (F)
and beef tallow (B) fed rats exposed to Ca2+ and
ROS (Ca2/ROS), mediators of ischemic injury.
NA2 activity was assessed by the release of
arachidonate (AA) and eicosapentaenoate (EPA),
two FA enriched at the sn-2 position of membrane
phospholipids. F mito, exposed to Ca2''/R0S,
released more AA and EPA when compared with 8
rnito (10.8-vs 2.8-fold). Saturated FFA release
was not enhanced in either group. Dibucaine, a
PTA2 inhibitor, reduced AA+EPA release by
approximately 50% in both F and B mito exposed
to CaP+/ROS. Changes in PL-FA content reflected
changes in FFA release. Consistent with greater
PLA2 activity, F mito had lower ADP-stimulated
and uncoupled respiration, and site 1 enzyme
activity.
We conclude that: 1) Mito PLA2 is activated
by Ca2"/R0S; 2) PtA2 is activated to a greater
extent in F mito; and 3) PLA2 activity is
correlated highly with mito functional damage
induced by Ca/R0S.
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A RELATIONSHIP BETWEEN EAYTHROCVTE DEFORMATION AtID ISCHEMIC
ACUTE TUBULAR NECROSIS IN THE DOG. Anil K Mandal,
Miranda D. Jamot, Catherine A. Taylor, John A. Cunningham Uoyd II. Phillips,
Wright State Univ. Dept of Mad, Anal, Surg VA Med Center, Dayton, Ohio.
Previous studies have shown that spiny red blood cells, or echinocytes (EC5)
are poorly daformable, have impaired oxygen-release capacity, and can cause
microclrculatory Impediment, leading to tiusue lschemla. This study reports an
intimate relationship between ECs and Isohemic acute tubular necrosis (ATN),
and the contribution of the spleen to echinocyte formation. Spl.nectomized
(SPLX) and sham-SPIX dogs (Sand 8 animals, respectively) war, subjected to
renal ischemia produced by bilateral renal artery obstruction (RAO) for 120 mm.
Blood and urine samples were obtained pre and post RAO, and every 24 hrs up
lose hrs post, for renal function tests, and matching red blood call (RBC)
suspensions were studied using scanning electron microscopy (SEMI. Renal
tissue was studied uaing light microscopy and SEM. Both (renal function and
RBC populations) differed distinctly between the 2 groups. Normal ABCS are
predominant in SPI.X animals, while echinocytes are found in greater numbers
In sham animals, increasing from approximately 20% pre-RAO to more than
50%, 1 hour post-RAO. Creatinine clearance (Car) decreased, and serum
creatinine and urea nllrogan increased significantly in sham animals 24 hours
post-RAO, and remained significantly different from SPLX animals (P.r .05). A
strong negative correlation was observed between Car and th. percentage of
echinocyleu (r — . .959;P< .001) one hour post-RAO; renal biopsies at thIs time
Indicate gross tubular congestion and swelling in sham dogs, and littlo
congestion and normal.appearlng tubules in SPLX dogs. Flnally, a2 hr
incubation of SPLX ABCS with post-RAO sham plasma resulted In a marked
increase in EC5 (72%), while incubation of sham RBCs with SPLX plasma
showed little change indicating the presence cia plasma echinocytic factor.
Similar incubation of post-RAO sham ABCs with adenosine and inosine
regenerafed normal ABCS, Terminal kidneys revealed Overt ATN in sham
animals, whereas nearly normal morphology in SPLX animals. This study
indicates that echlnocytOsls may play a key role Is the development of ATN, and
that normal ABC membrane dci ormability Is central to this renal protection
afforded by splenectomy.
MERCURIC CHLORIDE MITIGATES GENTAMICIN
NEPHROTOXICITY IN THE RAT.
Anil K. Mandal, Mohammad G. Saklayen, Catherine A. Taylor,
Daniel E. Caruso, Nosrat M. Hilhnan, Richard D. Bell, Wright State
Univ., Ohio State Univ., VA Med Center, and Chicago College of
Osteopath Med., Depts of Med, Anat, Pathol, and Physiol, Dayton
and Columbus, Ohio, and Chicago, Ill.
Gentamicin (G) produces acute tubular necrosis (ATN) which is
accompanied by excessive formation of myeloid bodies (MB) and their
appearance in the urine (Nephron 49:67, 1988). This study was
initiated to examine whether prior damage to tubular plasma
membranes induced by mercuric chloride (Hgcl2) will inhibit MB and
minimize ATN. Male Fischer 344 rats were randomly divided into 5
groups (n'7, each) and they received saline (control= c), Hgcl2 alone
(1mg/kg) i.p. one dose, Hgcl2 one dose followed by G 40 mg/kg Sc
for 8 days, G for 8 days followed by one dose of Hgcl2, G alone for 8
days. 24 hr urine was collected for creatinine (Cr), Na+, N.acetyl
glucosaminidase (NAG), alanine aminopeptidase (AAP). Blood was
collected for Cr, Na", Creatinine clearance (Ccr), fractional excretion
of Na+ (FENA) were calculated. Urine was fixed for transmission
electron microscopy (TEM), kidneys were fixed for light microscopy
(LM). G, 0 + Hgcl2 had significantly (P <.05) less Ccr (mi/mm)
than Hgcl, Hgd2 + G and C (1.06.±.32, .82,±.49 vs 3.11± 1.24, 1.46
+22, 1.82.63, respectively). Serum Cr (mg%) was higher inG, G
+ Hgcl2 than other groups (.57+ .17, .80.±.37, .21± .06, .43,,j .07,
27.O5, respectively; P <.05) FENA (%) was higher in G + Hgcl
group than C(.72j .53 vs .20±.13, respectively; P< .05). Both AAP
and NAG (Units/gCr) was significantly (P< .05) higher in G and G +
Hgcl2 than all other groups. TEM of urine sediment showed necrotic
tubule cells with abundant MB in G and G + Hgcl2, few MB was
found in Hgcl2 + G. ATN was significantly (P< .01) less in Hgcl2, or
Hgcl2 + G than 0 or G + Hgci2. This study concludes that Hgcl2
inhibits MB formation thereby attenuating G-renal injury in the rat.
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RADIOCONTRAST-INDUCED NEPHROTOXICITY
(RCIN) IN DOGS WITH EXPERIMENTAL HEART
FAILURE. Kenneth B. Margulieand John C. Burnett, Jr.,
Mayo Clinic and Foundation, Rochester, MN.
Recognizing the reported high incidence of RCIN in humans
with severe congestive heart failure (CHF), this study was
designed to test the hypothesis that dogs with experimental
CHF are at increased risk of RCIN. Experiments were
conducted on non-instrumented, conscious dogs fed an
unrestricted diet and given water ad libitum. In one group of
dogs (n'.5) experimental CHF was induced by ventricular
pacing at 250 beats per minute for 8 days after which clinical
evidence of CHF including ascites was apparent. Five other
dogs were not paced and served as controls. Each dog
received 7 mI/kg radiocontrast (iothalamate meglumine 52%
and iothalamate sodium 26%) given intravenously over 10
minutes. Creatinine clearances were measured at baseline and
daily following intravenous contrast.
Creatinine Clearance (m]Jmin)








(* denotes p<0.05 compared with baseline)
A decrease in creatinine clearance was observed consistently in
the CHF group, with the greatest decrease observed 2 days
after radiocontrast and a tendency to recover thereafter.
Plasma creatinine was increased significantly in the CHF
group beginning 2 days after radiocontrast administration.
Both creatinine clearance and plasma creatinine remained stable
in the normal dogs. In conclusion, dogs with experimental
CHF are at increased risk for RCIN and therefore may provide
a clinically relevant model of RCIN.
ACUTE RENAL FAILURE ASSOCIATED WITH IN'IRAPERI-
TONEAL lIP) CARBOPLATINUM ADMINISTRATION IN THE
TREATMENT OF OVARIAN CARCINOMA. Brian R.
McDpnald*, Saeeda Kirmani* and Ravindra L. Mehta.
Univ of California San Diego, Dept of Medicine,San Diego CA.
Carboplatinum, a new analog of cisplatinum used in
the treatment of ovarian carcinoma, has been
demonstrated to be less nephrotoxic. To date,
hundreds of cycles of therapy have been given with
no reported cases of significant renal failure. We
report 2 cases of nonoliguric acute renal failure
in patients receiving IP carboplatinum as
chemotherapy for advanced ovarian carcinoma. Each
patient had received extensive previous treatment
with high-dose cisplatinum, both IV and IP,
without any significant change in their renal
function. Baseline creatinine was 1.0 and 1.2 in
each patient. Due to persistent tumor burden, the
patients began chemotherapy with IP carboplatinum
and etoposide. After 4 cycles of chemotherapy in
patient 1 and 5 cycles of therapy in patient 2,
the creatinine rose abruptly within 1 week,
reaching a maximum of 9.0 and 9.5 respectively. No
other primary etiologies for acute renal failure
were identified. Patient 1 required hemodialysis.
Renal biopsies were performed on both patients.
Patient 1 had focal and moderate interstitial
nephritis with mild periglomerular fibrosis.
Patient 2 had an edematous interstitium with
diffuse mononuclear cell infiltrate and focal
interstitial hemorrhage and toxic changes in
proximal and distal tubules on electron
microscopy. Treatment with oral prednisone at 1
mg/kg/day with rapid taper was done in both cases
with serum creatinine falling to 4.1 and 3.9
respectively, but did not return to baseline.
Acute interstitial nephritis and renal failure to
this extent have not previously been reported with
carboplatinum therapy. Renal function should be
closely monitored during treatment with this
agent, especially in patients previously treated
with cisplatinum.
ACUTE EFFECTS OF ORAL CVCLOSPORINE(CSA)
ON GLOMERULAR FILTRATION RATE(GFR) IN
PATIENTS WITH NORMAL RENAL FUNCTION
J.M. Messana, L.L. Rocher, C. EI1s, M. Fradin, and J.
Voomeis. Univ. of Mich., Ann Arbor, MI.
As part of an ongoing Study of the efficacy and
toxicity of CSA in the treatment of refractory psonasis. we
prospectively evaluated GFR in pts. using I5-iothaI-
amate clearance (IC). Alter basetne IC determination (t0),
pts. were randomized to receive 7.5, 5.0, or 3.0 mg/kg/d
CSA or placebo (PL) for 8 wks with repeat IC deter-
minallon (18) prior to any dose adjustment. IC for each
group is expressed as mean clearance
(mvminhl.73m2)jS.D. n=10-12 for each group.
-p.cO.005 vsto by pairedT test.
tjC %chanoe
1i6.25 103j23 -11
7.5 117±19 97j23 -17
5.0 124j30 108±26 -13
3.0 114±18 iO5j21 -8
PL 113±21 109j21 -4
Individual pts. with >20% decrease of IC after CSA
therapy (n..1 1) underwent repeat IC one month alter
dose reduction. 9/11 pts. had improvement of IC to
within 20% of to IC. 2/11 had no change in IC on repeat
determination.
CSA administration to pts. with normal renal function
results in a dose-dependant decrease in GFR. The
observed effect Is not significant at doses of 5.0 mg/kg/d
or less. Ongoing studies will define the chronic effects, if
any, of low-dose CSA on GFR in these patients.
THYROID INDUCTION OF ORNITHINE DECARBOXYLASE IN
ISCHEMIC ACUTE RENAL FAILURE. T.M. Mikels* and
J.P. Johnson, Dept of Nephrology, WRAIR,
Washington, D.C.
Thyroid hormone has been shown to modify the
Course of toxic or ischemic acute renal failure
(ARF). We attempted to relate the activity of
thyroid hormone regulated enzymes to functional
protection following 35 minutes of renal
ischemia. ARF was induced in rats by renal artery
clamping and functional assessment was made by
Inulin clearance (CIN) 24 hours after the
insult. Both Ta (10 g/lOO gm) and T3 (1 and 10
ugh00 gm) resuTted in significant improvement in
CIN (iiL/min/100 gm) compared to ischemia alone:
control 809 47, clamp 62 16, 14 188 38, 1 g
T. 287 89. 10 ug 13 382 78. There was no
effect of reverse I . The activities of both Na
K+_ATPase and ornitine decarboxylase (ODC) were
reduced 50 and 70%, respectively at 24 hours in
cortex but not medulla. 13 restored both enzyme
activities to near control levels in cortex
following lschemia. We examined the significance
of this observation by using an inhibitor of ODC,
diflouromethylornithine (DFMO). Pretreatment of
rats with DFMO resulted in near complete
inhibition of ODC in both cortex and medulla and
blocked the increase in activity induced by 1.
DFMO did not worsen the severity of ischemic ARF
at 24 hrs but completely blocked the protective
effect of 13. We conclude: (1) lschemic ARF
results in a decrease in activity of enzymes known
to be regulated by 13, (2) enhanced recovery
induced by T correlates with increases in these
enzyme activIties, (3) blockade of T induced
increase in ODC activity blocks functIonal
protection.
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UNILATERAL OR BILATERAL RELEASE OF
OBSTRUCTION OF BOTH URETERS: EFFECTS ON
RENAL FUNCTION. K. Modi*, K. Harris*, and S.
Klahr. Washington Univ. Med. School, Renal Div., St.
Louis, MO
High grade obstruction of both ureters is a common
clinical finding. When the diagnosis of obstruction is
made in such patients, treatment often consists of
unilateral relief of the obstruction (ureteral stent,
nephrostomy). The rationale for unilateral vs. bilateral
release has not been clearly established. To investigate
the effects of unilateral vs. bilateral release of obstruction
in a controlled setting we examined the consequences of
these maneuvers on renal function in rats with bilateral
ureteral obstruction (BUO) of 24 hr duration. Awake
rats were studied 3 to 5 hrs after unilateral (n= 18) or
bilateral release of obstruction (n=14) with the function
of each kidney assessed concomitantly. Urine flow,
absolute Na excretion and fractional water and Na
excretion were significantly greater after unilateral release
of BUO than in the individual kidneys after bilateral
release of BUO. There were no differences in the values
for C. and CPAR. Consequently, the combined C. (0.73
oA mI/mill) or (2.55 0.41) of both dneys
after bilateral release was significantly greater than the
values obtained after unilateral release of BUO (C.5
0.38 0.04 and CJAJ = 1.01 0.10 mI/mm). These
results suggest that bilateral release of obstruction leads
to significantly greater GFR values than unilateral
release. It is suggested that, in the clinical setting, when
not contraindicated, bilateral release of obstruction should
be performed.
GENrAMICIN (C) ThHiBtS PRCIrEIN (P) AND PFIC1SPH(LIPID (FL)
SYNTHESIS AND 'IRANSLOCATICt4 'IX) THE APICAL MBIBRANE.
B.A. Nolitoris, VANC, UQ3SC, Denver. Colorado.
Sloe C is known to inhibit protein synthesis In In vitro
proximal tubule mlcrosasal preparations we set out to determine
the effect of C on in vivo P and FL synthesis and translocatioci
o the surface menbran In vivo pulse labeling withIt—leucine (0.1 ni) and 2P04 (1 sCi) was used to label P and
FL one and two hours prior to menbrsne Isolation, respectively.
Apical mesbrane fractiis were isolated 24 hours after the
last C dose using Mg precipitation techniques. C (100
mg/kg/ds, ip) for 3 days had no effect on saran creatinine or
apical mmnbrane leucine amlnpeptidase enriclnent (9.1 + 1.0 vs
10.8 2.0) or contamination with intracellular organelle
marker enzymes. C, however, did cause decreased cellular P
synthesis (692 259 vs 1144 + 292 cn/mg protein p< 0.01),
reduced apical P translocatlon (247 25 vs 435 + 136 rin/mg
protein, p < 0.01) and increased apical NaK—ATFase enrichnent
(2.9 0.5 vs 1.9+0.4, p<O.OS). G also reduced cellular
synthesis of phosphatidyichoilne (PC) (180 + 11 vs 250 + 41
cpn/n sole FL, p <0.01) sphthgclnyelin (SF11) (6.1 + 2.0 vs 9.3 +
0.7. p <0.05) and phosphatidyllnositol (P1) (106 8 vs 149
19, p < 0.01). C also caused marked alterations in apical
menbrane FL ccmposition and trsnslocatic*i rates (see table).
1 cceipoaition p aa/n sole FL p
control G value control C value
sPIt 34.2 + 1.9 26.5 + 3.5 <0.01 5.7 + 0.4 3.4 + 0.5 <0.01
PC 19.21.3 26.21-4.9 <0.05 256T16 129+37 <o.oi
Fl 3.1+0.4 5.1+0.9 <0.01 139+22 77+9 <0.01
The SPIt/PC ratio decreased (1.1 0.2 vs 1.8 0.2, p <0.01)
during C therapy. These data indicate C markedly reduces
cellular synthesis and tranalocation of P and FL to the surface
nneribrane. They also suggest inistargeting of newly synthesized
P and FL nay be occurlng. These abnormalities may play an
Important role in Centanicin—induced nephrotoxicity.
MECHANISMS OF OXIDATIVE STRESS—INDUCED PROLIFERA-.
TIVE RESPONSE (PR) IN RENAL TUBULAR CELLS.M.Morgai*
R.Dettmer*, J.Liuzzo*, R.Johnson R.Safirstein, and
M.S.Goligoraky. SUNY at Stony Brook and Mt.Sinai
Medical Ctr., NY
We have previously demonstrated that mild oxi—
dative stress (OS) induces PR in quiescent proxi-
mal tubular cells. We attempted to characterize
events triggered by OS in BSC—1 cells and to dine
their role in the induction of PR. The techniques
used included microfluorometry of Ca2+ and Na+1
following cell microinjection with 11202; RIA for
cCMP; isolation and Northern analysis of poly(A)+
RNA; DNA synthesis; and HPLC analysis of the pro-
ducts secreted by the cells. In quiescent cells,
OS led to a 511 increase in 3HTdR, 4.3—fold incre-
ase in proliferation index (both at 24hra), and 281
increase in Coulter cell counts (48hrs). Thia was
preceded by the appearance of c—fos within lhr af-
ter the insult (undetectable in quiescent cells).
Similar effects were observed upon transfer of the
medium from the stressed to quiescent cells. Imme-
diate cellular responses to OS included 2—fold in-
crease in Ca2+j, elevation of Na+i from 18.9±7.5
mM (n=9) to 33±9,1mM, and 1.5—fold increase in
cGMP generation. Neither elevation of Ca2+i, nor
Na+1 could mimic the PR. 8—br—cGMP and cGMP—ele—
vating maneuvers resulted ina9—fold increase in
proliferation index. Similar effects were observed
upon stimulation of PKC and activation of adenosine
—1 receptors. Adenosine deaminase abrogated this
PR. HPLC revealed the appearance of adenosine peak
in the stressed cells. In conclusion, concerted sti-
mulation of cGMP and PLC systems together with the
activation of adenosine—1 receptors may be invol-
ved in the mitogenic activity of mild OS,and can
serve as targets for therapeutic intervention.
SUPEROXIDE DISMUTASE PROTECTS PROXIMAL TUBULE
EPITHELIAL CELLS AGAINST ANOXIC INJURY IN VITRO.
Thomas V. Neumann and Mark S. Paller, University of
Minnesota, Minneapolis, MN.
Oxygen free radicals are important mediators of
post-ischemic renal injury. Proximal tubule epithelial
(PTE) cells have been suggested to be the major target of
oxidant injury, but definitive studies are lacking. We studied
the effects of anoxia and reoxygenation on injury to PTE cells
in culture and the ability of the free radical scavenger
superoxide dismutase (SOD) to limit that injury. Rat
kidneys were digested with collagenase and the proximal
tubules were collected by Percoll centrifugation. Tubule
fragments were placed in multiwell plates in RPMI 1640
with 10% fetal calf serum and EGF. When confluent, the
primary cultures formed hemidomes, stained for alkaline
phosphalase, and contained gamma-glutamyl transpeptidase.
Cell injury following anoxia and reoxygenalion, assessed by
release of LDH, was approximately two-fold increased when
cells were first deprived of glucose for 40 hrs; this became
standard protocol. At confluency, cells were placed in fresh
media and incubated in a humidified chamber at 37C while
gassed as listed below. Group IV had SOD (40 pg/mI) added to
the incubation medium before anoxia. (a, p.rO.005 vs I; b,
p<O.OO5 vs II; c, p<O.005 vs Ill)
CONDITION LDH RELEASE
1% total cellular LDH1
I) 2hr 95% air (CONTROL) 2.7 0.3
II) lhr 95% N2; lhr 95% 02 31.0 36
lii) 2hr 95% N2; 30 mm 95% 02 56.6 a,b
IV) 2hr 95% N2; 30 mm 95% 02 + SOD 11.8 0.6 a,c
Therefore, SOD protected against cell injury after anoxia and
reoxygenation. These studies support the hypothesis that PTE
cells are the principal target of post-ischemlc oxidant
Injury in vivo and suggest that this will be a useful model
for studying renal ischemla.
AN ENZYME—CYTOCIIEMIAL STUDY 01' PUROMYCIN AMiNO—
NtJCLEOSIDE NEPHROSIS RATS. Sinichi Nishi,
Massaki Arakawa. Dep. of Med.(I1) School of
lied. Niigata Univ. Niigata, Japan. (Intr. by
T. Yamamoto)
We studied the cellular function of the
glomerulus in puromycin aminonucleoside(PA)
nephrosis rats with enzyme—cytochemical
methods. PA nephrosis rats were produced by
peritoneal injection of PA l5mg/lOOgn in Wistar
rats weighing about 200gm. They were sacrifi-
ced after 7 days. Ca—Mg—ATPase, acid phos—
phatase(ACPase) and catalase activities were
detected by a modified Sundstrom and
Mornstad's, Gomori's and DAB methods respec-
tively. Then the glomeruli were observed under
a electron microscope. In normal rats, Ca—Mg—
ATPase activity was seen in the surface plasma
membrane of podocytes and endothelial cells,
and glomerular basement membrane(CBM). In
nephrosis rats, however, it was decreased in
podocytes and disappeared in endothelial cells.
The activity of GBM was reiuained. ACPase and
catalase activities of normal rats were recog—
ized in lysozomes and peroxisomes of the
podocytes cytoplasm respectively. Compared
with normal rats, these cell organelles of
nephrosis rats were increased in size and
numbers. Our results revealed that the mem-
brane damage of endothelial cells as well as
that of podocytes previously reported. In
addition to that, intracellular enzymatic
activation was increased in podocytes showing
membrane damage.
PROTECTIVE EFFECT OF LUTEINIZING HORMONE(LH)
ISOFORMS ON HgC12—INDUCED PROXIMAL TUBULAR
NECROSIS. Kaoru Nomura,*l Shouzou Toraya,*1
Hiroshi Demura,*' and Yuko Sato,*l (intr. by
Nobuhiro Sugino) Tokyo Women's Medical College,
Department of Medicine1; Foundation of Growth
Science2, Tokyo
We have recently reported that special isoforms
of ovine(o) and porcine LH stimulate DNA synthesis
of proximal tubules of hypox and castrated rats
(ENDOCRINOLOGY 124:712, 1989). In this study, we
examine if oLti—isoforms with renotropic activity
(renotropin) have protective effect on nephro—
toxicity of HgCl2 which is a agent to cause
necrosis of proximal tubules. Castrated male
Wister rats (25Og body weight) were divided to
three groups: Group 1: control, Group 2: Rats
injected with HgC12, Group 3: Rats treated with
renotropin (40 mcg/day for 3 days) prior to HgCl2.
A single s.c. injection of HgC12, at a dose of 1
mg/kg body weight, was given. Rats were sacri-
ficed two days later. HgCl2—treated rats had
significantly heavier kidneys (dry KW/BW x 10":
8.62±0.24, mean±SE, n7, p< 0.05) than control
(7.83±0.22, n6), suggesting the rapid regenera-
tion of proximal tubules. However, in
renotropin—HgCl2 rats, such increase in kidney
weight was not observed (7,9±0.08, n6). Urinary
NAG activity at 2nd day after HgC12 was
significantly lower in renotropin—HgCl2 rats
(64±6.6 mU/day, p< 0.01) than HgC12 rats
(104.7±27.3 mU/day). These findings may suggest
that pretreatment with renotropin reduces the
damage of proximal tubules by HgC12 80 that
regeneration of proximal tubules (Increase in
kidney weight) occur to less extent.
MEWLLARY 'IUJIAR INJURY IN HUMAN A7JE RENAL
FAIHIRE. Steen Olsen* (introduced by K. Solez),
Univ. Inst. of Path., Aarhus, Denmark.
Previous electron microscopic studies of din-
ica]. "aaite tubular necrosis" (A'IW) have demon-
strated simplification of cell surface ((partial
disappearance of proximal brush border (SB) and
proximal and distal basolateral infoldings (51.1))
and focal desquamation (absence) of distal tubu-
lar cells (Virch. Arch. 406:75,91,1985). Al-
though these human studies have concentrated on
changes in the cortex, animal studies have indi-
cated that the most important change may be tak-
ing place in the medullary thick ascending limb.
We perfoz blinded, semiquantitative studies on
madullazy tubules with the same techniques as inthe studies cited above. The cell surface alter-
ations (0-3+ scale) were more marked in the
medulla than in the cortex (p<. 05 for BLI):
n SB BLI
Prox.Tub., Cortex, Controls 12 0.04 0.17
Prox.Tub., Cortex, FN 25 1.04* 1.40*
Pars Recta, Medulla, Controls 7 0.30 0.40
Pars Recta, Medulla, M'N 5 1.67* 2.13*
Distal Tub., Cortex, Controls 12 0.14
Distal Tub., Cortex, MN 25 1.82*
Thick ?,scend. Limb, Controls 12 0.09
Thick Rscend. Limb, MN 11 2.42*
* = p<O.Ol vs controls; n = number of biopsies
The nuither of desquamated cells was markedly in-
creased in the thick ascending limb (10.7% vs.
2.1% for cortical distal tubules, p<O. 01). Ab-
sent cells were also markedly increased in medul-
lazy collecting ducts (9.3% vs. 0.6% in controls,
p<0.05). These findings suggest that injury to
the nIullazy tubules is an important element of
clinical aoute renal failure.
LOSS OF XANTHINE DEHYDROGENASE/OXIDASE
(XDH/XO) ACIIVITY WITH HYPOXIA IN MADIN-
DARBY BOVINE KIDNEY (MDBK) CELLS. L. Panus,* P
Panus,* and D. Parks,* (intr. by D. Warnock). Univ. of
Alabama atBirmingham, Div. of Nephrology and Dept. of
Anesthesiology, Birmingham, Alabama.
The conversion of XDH to the oxidase form (XO) and the
resulting formation of partially reduced oxygen species (PROS)
have been suggested to be a critical factor in several mechan-
isms of tissue pathology. MDBK cells were grown in standard
epithelial cell culture medium. The confluent monolayers were
subjected to 2 hours of hypoxia (p02 of 25-30 mmHg) in cul-
ture medium without serum. XDH and XO activities were
determined utilizing the oxidation of pterine to the fluorescent
product isoxanthopterin (IXPt) (cx. 345 nm, em. 390 nm).
Methylene blue was used when assaying for XDH and X0
activity. Sample quenching was assessed by adding known
amounts of IXPt. Data is expressed as mean S.D. Cellular
protein and DNA levels in the hypoxic cells decreased signif-
icantly (84% and 76%, respectively) when compared to control
values (70.6 9.5 jIg/cm2 and 6.07 1.16 jIg/cm2,
respectively). Total cellular XDH and X0 activity declined
significantly 1065% of control values (311.0 68.8 nU/jIg
DNA). Similar results were obtained when activities were
normalized for cellular protein. Percent of total cellular XDH
and XO activity in the XO form in the control group was 49%,
and was unaffected by hypoxia. No significant loss of cellular
LDH activity was noted with hypoxia when compared to con-
trols; also, no morphologic changes were noted when hypoxic
monolayers were examined by phase contrast microscopy.
LDH, XDH, and XO activity could not be detected in the
hypoxic medium. Cellular loss of XDH and XO activity in
hypoxic MDBK cells could result from selective extracellular
release of XDH/X0, auto-inactivation by X0-derived PROS,
or proteolysis of the enzyme. Further investigation will be




DOES MAGNEVISTR, A MIll CONTRAST AGENT, AGGRAVATE
IMPAIRED RENAL FUNCTION IN RATS? Zaheer Parvez,
Nih B. Patel, and Rogehio Moncada (intr. by
M. Rahman). VA Hospital, Hines, IL and Loyola
Univ. Med. Center, Maywood, IL.
Magnevist (Schering AG, Berlin, Germany) is
used as an injectable contrast medium for magne-
tic resonance imaging (MRI) of intracranial, re-
nal, and other pathologic lesions. Since it is
cleared from the body by glomerular filtration,
it is important to know its effects on functional-
ly—impaired kidneys. For this purpose, we used a
rat model (Parvez St. al, Inves. Radiol, in press,
1989) in which x—ray contrast media worsened re-
nal function. Adult dehydrated rats were inject-
ed with glycerol (10 saL/kg 8W, tin) and received
the following treatment next day: saline, iv
(Group 1); Magnevist 0.4 mmol/kg BW, iv (Group 2);
Magnevist .8 mmol/kg BW, iv (Group 3). Blood and
urine samples were obtained at 24—hr. intervals;
serum creatinine (Cr), and creatinine clearance
(Ccr) were determined. Renal histology was per-




1 ¶ .45 2.0
2 .70 .47
3 ¶ 1.5 .75
* n8 ¶ P.c .05
Focal vacuolization in proximal tubules, mainly
attributable to glycerol, was seen in all histo-
logic specimens. These data suggest that at cli-
nically high concentration, Magnevist infusion in
rats with impaired renal function has a transient
effect on renal function parameters.
ANOXIA.INDUCED ARACRIDONIC ACID RELEASE IN
PROXIMAL TUBULES: ROLE OF PHOSPHOLIPASE(S)
ACTIVATION. fl Portilla, D. Millington', U. Mandel. Duke
University Medical Center, Durham, N.C. 27710.
The mechanisms of ischemia-induced phospholipid breakdown in
kidney cells have not been completely elucidated. We haveevaluated the
role of phospholipase(s) activation by determining changes in
arachidonic acid (AA) release in rabbit proximal tubules subjected to
anoxia. We have used glycine. which appears to protect against lactate
dehydrogenase release in this model, as well as PLA2 and protein
synthesis inhibitors and have determined their effecton AA release.
Renal cortical tubules isolated from rabbits were preequilibrated for20
mm at 370 C in a 95% 02/5% CO2 atmosphere prior to these
experiments. Anoxia was thenmaintained for40 mm under a N2/C02
atmosphere at 37° C and then the preparations reoxygenated for an
additional 40mm. AA wasextracted after addition of acidified methanol
and 10 ng of octadeuterated AA as an internal standard. AA was isolated
on C18 columns and converted to pentafluorobenzyl esters. AA mass
was determined by GCMS operating in NICI mode. Anoxia induced a
time-dependent stimulation of AA release from basal levels of 4.33
0.71 ng/mg protein (normoxia) to 139.03 35.33 (after 40 mm).
AA release went up to 165.33 36.41 after 40mm of reoxygenstion.
Pretreatment ofproximal tubules with glycine (1 mM) inhibited AA
release during anoxia and reoxygenation by 50%. Actinomycin D
significantly inhibited AA release during reoxygenation from 202.66
15.70 to 108 25.77 ng/mg protein. A similar effect although less
pronounced was observed with cycloheximide. Mepacrine and dibucaine
did not have a significant effect on AA release during anoxia or
reoxygenation. TLC analysis of the fatty acids from tubules previously
labeled with 3H-AA confirmed the changes already observed in AA
release as well SS 32.5 fold increase of 1,2 diacylglycerol (DAG) levels
duringanoxicconditions.
We conclude 1) AA release during anoxia appears to be another
indicator of cell injury in proximal tubules, 2) protein synthesis seems
tobe required to maintain the activity of the enzyme (s) responsible for
AA release, 3) increases of 1,2 DAG levels suggestanovel mechanism
of phospholipase(s) activation in cell injury, and 4) the decrease in
intracellular AA levels produced by glycine may be part of the
protective mechanism exerted by glycine during anoxia.
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TRANSFORMING GROWTH FACTOR—ALPHA (TOPs)
ACCELERATES RENAL REPAIR AND RECOVERY FOLLOWING
ISCHEMIC INJURY TO TIlE KIDNEY. B. Reisa, A.J.
Funke*, D.A. Ciealinski*, and H.D. Rumes. VAMC
and Univ. of' Mich., Ann Arbor, MI.
Renal repair and recovery following
nephrotoxic or isohemic acute renal failure
(ARF) is due to renal tubule cell (TC)
regeneration. In this regard, previous work has
demonstrated that exogenous epidermal growth
factor (EGF) administration enhances renal
tubule cell regeneration and accelerates this
recovery process. This replicative response is
probably due to paracrine release of growth
factors. Since TGFa is synthesized and released
by activated rsacrophagea and since TGFa promotes
TC proliferation via the EGF receptor, the
effect of exogenous TGFa on renal function
recovery was evaluated after ischemio injury.
Rat kidneys were made ischemic with bilateral
renal artery clamping for 30 minutes.
Immediately after clamp release, TGFa (5 ug) was
administered with a suparenal intra—aortic
injection and BUN levels were assessed after
varying time intervals. TGFa promoted lesser
peak BUN levels of 81 15 mg/dl (n 9)
compared to nontreated values of liii + lit (n =
23, p e .05) at 118 hours following renal
ischemia and resulted in accelerated recovery
with declines in BUN below 50 mg/dl by day it
with TGFa but not until day 7 without TOFa.
These results demonstrate that exogenous TGFa,
similar to EGF, enhances renal repair and
accelerates renal function recovery following
ischemic injury.
CARNITINE AND CARNITINE ESTERS IN ACUTE RENAL
FAILURE. Werner Riegel, Christoph Wanner, Roland Schae-
fer, and Walter H. HOrl (intr. by Thomas F. Ltlscher). Univ.
of Freiburg and Wurzburg, Depts. of Medicine, Div. of Ne-
phrology, Freiburg and Wurzburg, FRG.
Carnitine losses during hemodialysis (HD) treatment have
been well documented. Theoretically daily hemodialysis could
induce carnitine deficiency in acute renal failure (ARF) pa-
tients under total parenteral nutrition.
Therefore, we investigated the effect of hemodialysis on
serum total (TC), free (FC), short chain acyl- (SCC) and long
chain acylcarnitine (LCC) in 16 patients with posttraumstic
or postoperative ARF. In an rat animal model the influence
of acute uremia (ureterligation - UL and bilateral ne-
phrectomy - BN) on tissue carnitine (skeletal muscle, liver,
kidney and heart) was evaluated. Carnitine and carnitine
esters were determined with a modified radiochemical-enzy-
matic assay (ROssle et at. Clin. Chim. Acta 1985).
Compared to healthy controls ARF patients exhibited 3
fold higher serum TC (158.9 13.2 vs 49.7 2.4), FC (118.3
10.9 vs 39.8 2.1), SCC (37.0 3.0 vs 7.8 0.7) and LCC
(3.6 0.4 vs 2.7 0.2 umol/L). During HD all values mar-
kedly declined but were still significantly elevated at the end
of HD as compared to controls. Sepsis or HD with different
membrane material had no influence on serum carnitine le-
vels. In comparison to sham operated animals, plasma and li-
ver TC, FC, SCC and LCC also were significantly elevated in
UL and BN rats. Skeletal and heart muscle carnitine and car-
nitine esters remained unchanged to sham operated controls.
Our data demonstrate markedly elevated liver carnitine
synthesis and carnitine acylation in an acute uremic rst model
even after 48 hours food depletion and in the presence of
high serum carnitine levels. From our clinical study we
conclude that there is no need for carnitine supplementation
in patients who developed ARF in the post-operative or
post-traumatic state even under daily hemodialysis.
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DIFFERENCES IN VASCULAR REACTIVITY IN ACUTE RENAL
FAILURE (AItF) INDUCED BY COMPLETE AND INCOMPLETE
ISCHEMIA. J.B. Robinette* and J.D. Conger. VAI1C and
UCHSC, Denver. Co.
Renal blood flow (RBF) autoregulation is lost in
renal artery clamp (RAC) and norepinephrine (NE)
models of ARF. However, the slope (B) of RBF to
renal perfusion pressure reduction (RPPR) is 2-fold
higher in the latter model. It was hypothesized
that severity of ischemia accounted for the
difference in autoregulation slopes: Total ischemia
(RAC) injures vascular endothelium (E) and smooth
muscle cells (SMC); incomplete ischemia (NE) injures
E with relative sparing of SMC. In this study
characteristics of vascular reactivity were
determined at 1 wk in ARF induced by 75-mm RAG or
90-mm intrarenal NE in uninephrectomized rats (n=6
each study group). RBF during induction in former
was 50±10 p1/h; in latter, 0.8±0.1 mi/mm. CFR were
similar at 1 wk: 0.319±0.088 in RAC, 0.347±0.116
mi/mm in NE. B of RBF to RPPR was 0.07±0.01 in RAG,
0.18±0.2 ml/mmHg in NE (p<O.OO1). B of renal
vascular resistance (RVR) to RPPR (120 to 9OmnsHg) in
RAC was 0.03±0.01, in NE 10.1±1.2 susHg/ml/min
(p<O.OOl). B of RBF to renal nerve stimulation for
RAG was 0.17±0.02, in NE 0.56±0.08 ml/Hz (p<O.OOl).
To equal intrarenal doses of NE REF fell 0.4 in RAC
and 6.8 ml/min in NE rats (p<O.OOl). To acetylcholmne
(E-dependent vasodilator) RBF did not change in RAG
or NE. To E-independent vasodilator prostaglandin
12 REF increased 1.1±0.4 in RAC and 3.2±0.5 mi/mm
in NE (p<O.OO1). Morphology was compatible with E
and SMC injury in RAC and E injury in NE.
Conclusion: With similar renal dysfunction, vascular
aberrations are different and likely a function of
initial ischemic severity in RAC and NE.
EXTRACELLULAR ACIDOSIS AMELIORATES METABOLIC
INHIBITOR- INDUCED AND POTENTIATES OXIDATIVE- INDUCED
CELL DEATH IN RABBIT RENAL PROXIMAL TUBULES (RPT).
D.P. Rodeheaver and R.G. Schnellmann (intr. by D.R.
Finco). Dept. of Physiol. & Pharmacol., Univ. of
Georgia Vet Med, Athens, GA.
Extracellular acidosis modulates anoxia and
toxicant-induced cell death in numerous models. To
determine the role of acidic extracellular pH (PHe)
in RPT death produced by mitochondrial inhibition
or oxidative stress, RPT suspensions were incubated
in a pH 6.4 or 7.4 buffer with 200 pM 2-bromohydro-
quinone (BHQ), 0.1 pM antimycin A (AA), 1 pM
carbonyl cyanide p-tn fi uoromethoxyphenyl hydrazone
(FCCP), 50 pM t-butylhydroperoxide (TBHP), or 500
pM ochratoxin A (OA). RPT mitochondrial function
and viability were monitored over 6 hr by measuring
nystatin-stimulated oxygen consumption (NYS-Q02)
and LDH release. After 6 hr, RPT incubated at
6.4 exhibited less LDH release when exposed to BHQ,
AA, and FCCP than RPT incubated at PHe 7.4 (4 vs
85, 20 vs 84, and 13 vs 78%). IDH release in
control suspensions was 4% at pH 6.4 and 7.4.
NYS-Q02 of BHQ-treated RPT was inhibited 14% when
pH was 6.4 and 93% at pHe 7.4 after 6 hr. NYS-QO2
inhibition by AA (94%) was unaffected by ph
acidification. In contrast, TBHP- and OA-induce
LDH release were potentiated when pH was 6.4 (72
vs 55 and 75 vs 4%). NYS-QO2 of TBlP-treated RPT
was inhibited 83% when pHe was 6.4 and 43% when pHe
was 7.4. These results show that acidic pH
ameliorates metabolic inhibitor-induced RPT deat
and potentiates RPT death from oxidative stress and
from OA, a nephrotoxin suggested to produce
oxidative damage. We propose that pH plays an
important role in cell death and may be used as a
tool to define critical steps in cell death.
CHRONIC CYCLOSPORINE-INDUCED NEPHROPATHY IN ThE
RAT: A MEDULLARY RAY AND INNER STRIPE INJURY. Seymour
Bosen, Ziv Greenfeld, and Mayer Brezis. Departments of
Pathology, Harvard Medical School and Beth Israel Hospital, and
Department of Medicine, Hadassah University Hospital, Mt.
Scopus, Jerusalem, Israel.
Cyclosponne (CsA) nephrotoxicity was exarrned in male
Sprague-Dawley rats with or without prior uninephredtomy,
injected daily with 12.5 mg/kg C5A and fed a salt-depleted or
normal diet for 3-10 weeks. Control rats received the C5A vehicle.
CsA induced a fall in creatinine clearance in salt-depleted rats, from
1.3 0.1 to 0.8 0.1 mI/rran (p <0.001), and in normally fed rats
from 1.8 0.2 to 1.0 0.2 mI/mm (p <0.02). Vehicle treatment
had no effect. The most striking morphological changes were
those of thick ascending limb cell atrophy with concomitant
fibroblastic proliferation and collagen formation; these alterations
were present in the inner stripe of the outer medulla and the
medullary ray. The medullary ray findings included S2-S3
degenerative changes as well, and apparently correspond to the
striped fibrosis described in human CsA nephropathy. The
alterations were specific to the C5A group, progressive, and most
severe in the salt-depleted, CsA-mnjected rats (on a scale of 0 - 4:
1.7 0.2 for medullary rays, and 2.0 0.2 for inner stnpe, p
<0.001). Morphological changes predicted renal failure (r 0.3,
p <0.01 for cortical alterations, and r = 0.5, p <0.001 for medullary
alterations). Prior uninephrectomy did not enhance these
changes. Thus, chronic C5A administration impaired kidney
function and induced morphological alterations found in regions
characterized by, and in nephron segments particularly vulnerable
to, limited 02 availability. Salt depletion appears to accelerate the
development of chronic C5A renal injury in the rat.
MECHANISM OF AMPHOTERICIN-B (AMPHO-B)-INDUCED
REDUCTIONOF THE GLOMERULAR FILTRATIONRATE (GFR):
A MICROPUNCTURE STUDY. Ramzi Sabra*, Kihito Takahashi*,
Robert A.Branch*, and Kamal F. Badr. Vanderbilt University, Nashville,
TN.
Administration of Ampho-B to patients and experimental animals is
associated with renal vasoconstriction and a reduction in GFR. The exact
mechanisms by which these changes occur have not been fully identified,
nor have the effects of the drug on the glomerular microcirculation. In
view of the salutary effect of furosemide on acute Ampho-B
nephrotoxicity, activation of the tubuloglomerular feedback (TOF)
response, with resultant preglomerular vasoconstriction, has been
proposed as a mechanism for its GFR depressant actions.
In this study, we examined, using glomernlar micropuncture, the
effects of a continuous (30 mm) intrarenal arterial infusion of Ampho-B
in 5 euvolemic male Munich-Wistar rats. The drug was infused at 0.05
mg/kg/mm, a dose designed to achieve a stable reduction in RBF (as
measured by an electromagnetic flow probe), without altering systemic
arterial pressure (114±5 to 117±4 mmHg). During Ampho-B, but not
vehicle, administration, GFR and RPF fell from 1.03±0.05 to
0.70±0.09* (* p < 0.025) and from 4.69±0.35 to 2.82±0.49* mI/mm,
respectively. Single nephron GFR andplasma flow rates also feil from
35.3±2.2 to 22.8±2.8* and from 142±12 to 89±14* nI/mm. Ampho-B
led to increases in both pre (Ra), as well as post (Re), glomerular
resistances from 1.19±0.17 to 3.95±0.38* and from 1.3±0.10 to
2.08±0.12* resistance units, respectively. The proportionately greater rise
in Ha, however, resulted in a significant reduction in glomerular capillary
pressure (Pgc) which fell from 50±2 to 44±1 mmHg*. Importantly,
Ampho-B infusion was also associated with a moderate reduction in the
glomerular capillary ultrafiltration coefficient, Kf, which fell from
0.043±0.008 to 0.032±0.009 nl/(smmllg)*.
These experiments define the sites and mechanisms of action of
Ampho-B in the glomerulus. During the acute phase of its
administration, Ampho-B reduces GFR largely as a result of a severe
increase in Ra, in association with a fall in Kf. This pattern of changes in
glomerular dynamics is consistent with the proposed role of TGF in the
mediation of Ampho-B-induced fall in GFR.
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SINGLE NEPHRON PERFUSION OF HUMAN BENCE
JONES PROTEIN (BJP) PRODUCES INTRANEPHRONAL
OBSTRUCTION OF THE RAT DISTAL NEPHRON.
Paul W. Sanders and Beverly B. Booker.* University of
Alabama at Birmingham, Birmingham, Alabama.
We have shown that certain human BJPs, including a lambda
protein, BJP3, precipitate in the lumen of the rat nephron in
vivo (JCI 82:2086, 1989) and aggregate with human Tamm-
Horsfall protein (THP) in the presence of NaCl in vitro (Clin.
Res. 32:500A, 1989). Also, in viva perfusion of the loop
segment with BJP3 increases chloride concentration, providing
the optimum environment for aggregation with THP. To
detennine the site and functional significance of precipitation of
this protein, male Sprague-Dawley rats were prepared for
microperfusion in standard fashion. Using a servo-null
micropressure system, proximal tubule pressures (PTP) of
several tubules were determined and averaged. After injection
of a bone wax cast into an early proximal segment, single
nephron perfusion was then begun using a pressure-driven
perfusion apparatus. FTP was monitored throughout the
perfusion. Perfusion pressure (PP) was adjusted initially until
PTP was attained. PP was then kept constant during the
remainder of the experiment. The perfusion solution contained
BJP3, 0.1 mg/mi, or bovine serum albumin (ALB), 1 mg/mi.
Mean perfusion pressures of the two groups (33±2 vs. 29±1
mmHg) were not different (p = NS). After 40.5±3.0 mm of
perfusion with BJP3, FTP rose to >20 mmHg (54.6±12.4 %
of baseline PTP). Perfusion was stopped and subsequent
dissection identified casts in the distal nephron, the site of THP
secretion. PTP did not change with perfusion of ALB and
casts were not found.
Conclusions: 1) certain BJPs, in concentrations similar to
that found in humans, can form obstructing casts in the lumen
of the distal nephron by aggregating with THP and 2)
intranephronal obstruction is one cause of renal failure from
BJPs.
THE ROLE OF TUBULOGLO1SERULAR FEEDBACK(UGF) ACTIVATION
IN AMPHOTERICIN-B NEPHROTOXICITY: A MICROPUNCTURE
STUDY. R.Peter Sawaya. John N.Lorenz, JoAnn DavIs,
Josie P. Brig9s and JOrgen Schnermann. Univ. of Michigan, Dept
of Medicine & Physiol, Ann Arbor, Michigan.
It has been suggested that amphotericin B (AMPHO) induced
reduction in GFR and renal blood flow are the consequence of
increasing chloride delivery to the macula densa leading to TGF
activation. To test this hypothesis directly, we have studied the
effect of (AMPHO) infusion (1mg/kg) in 30 euvolemic rats.
Inulin microinjection studies, performed up to four hours post
infusion, revealed no significant effect of the drug on tubular
inulin backlesk. Whole kidney inulin clearsnce studies revealed
variable results. GFR did not change significantly irt..ali animals
but on average decreased from (0.46±0.02) to (0.37±0.02)
sl/min/1 00gm (pO.005). This fall In GFR was accompanied by
a diuresls; urinary flow and chloride excretion rate increased
from 10.3 2.9 pi/min snd 1.7 0.3 sEq/min in the control
period to 18.4 2.7 p1/mm and 3.7 0.6* sEq/min posl
infusion respectively.
SNGFR measured In the proximsl tubule (P-SNGFR) and distal
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Our single nephron studies revealed a significant drop in
SNGFR despite the interruption of the TGF loop by proximal
collection. Distal chloride concentration did not change.
Therefore, we conclude that following AMPHO infusion in
euvolemic rats a reduction in GFR occurs by TGF independent
mechanisms.
CUPROPHANE MEMBRANE (CU) DELAYS THE
RESOLUTION OF ISCHEMIC ACUTE RENAL FAILURE
(ARF) IN THE RAT. G. Sclsulman. A. Gung, A. Fogo" and R.M.
Hakim. Vanderbilt University Medical Center, Nashville, TN.
In clinical practice, it is commonly observed that patients with
ARF lose their residual renal function once they are initiated on
lID even if no lsypotcnaion is induced.
We investigated the role of the dialysis membrane and the possible
rote of complement activation and its sequelae on the resolution of
lachemia-induced AItF in the rat Renal iachemia was induced by
bilateral clamping of renal arteries for 45 minutes. This reulted in
reversible ARF, with BUN typically rising to lOOnsg/dL one day
after clamping, returning to baseline in approximately six days.
Following the induction of ischemia, ten rats were used as control
(C), 6 were injected once daily with zymosan.activated blood (Z) to
induce complement activation, 6 were injected daily with blood in
contact with hollow fiber CU for 15 minutes at 37"C (CU), and 6
were injected daily with blood exposed to non-complement
activating dialysis hollow fiber membrane for the same duration and
temperature (PAN). There was no incidence of hypotension with
any of the injections. Recover of renal function, expressed as
relative % change in BUN after ischemia are shown bsIow
Mean(M)/SEM.% in BUN Dayl Day2 Day3 Day4 DayS
C 66/7.4 78/3.7 87/3.0 91/2.9 93/2.6
Z 32/3.6 49/3.9 55/4.7 69/2.0 69/2.0
CU 41/5.6 53/55 66/3.4 71/3.4 72/6.5
PAN 86/13 86/2.1 94/2.0 95/2.2 95/2.2
There was a statistically significantly delay in the resolution of
ARF between group C and Z (p <0.01) and between C and CU
(p <0.03) for all days post ischemia.
Complement activation also results in activation and
sequestration of granulocytes (PMN) in vascular beds. We therefore
examined in a blinded fashion the number of PMN/glomeruli in
these animals after the 5th day. There was significantly more
PMN/glomeruli in group Z and CU compared to group C (0.67±03
and 0.32±0.06 vs 0.06±0.2, p <0.01).
We conclude that infusion of complement activated blood
results in sequestration of PMN in renal parenchyma and delays
resolution of ARF in the rat model.
ACIDOSIS AND CALCIUM IN HYPOXIA. P.F. Shanlev,
T.J. Burke and B.C. Johnson*, Depts. Path. and
Med., Univ. of CO 111th. Sd. Cntr, Denver, CO.
We reported previously that the hypoxic nec-
rosis in the thick ascending limb of Henle (TAL)
which normally occurs in the isolated perfused
rat kidney under control conditions (oxygenated
Kreb's-Henseleit-Albumin media at pH 7.4 and per-
fusate Ca concentration ([Ca]p) at 1.2 mM) is
attenuated either by reduction of pH to 7.0 or by
removal of Ca from the perfusate: [Ca']p=O. In
the present study it was found that the protec-
tion of TAL at pH 7.0 (7 5% vs. 56 14% of tu-
bules with necrosis) could be overcome by in-
creasing [Ca]p. In acidotic perfusions
(Ca]p — 5.2 mM increased necrosis to 36 4%
and at (Ca']p = 7.2 mM TAL necrosis was equiva-
lent to that under control conditions (46 11%).
At this highest (Ca4]p, however, further reduc-
tion of perfusate pH to 6.0 again reduced necro-
sis to 8 4%. Changes in 0 delivery could not
account for the findings. Tte results indicate
an antagonistic relationship between extracellu-
lar H and Ca with respect to the extent of
hypoxic TAL injury. While it is difficult to
rule out modulation of TAL transport activity as
the mechanism, we also found that reducing
[Ca**]p from 1.2 atM to =0 protected against nec-
rosis (5 2% vs. 54 9%) in a model of hypoxia-
like injury where solute transport considerations
are nullified (Injury induced by 1 mM CCCP, a
respiratory uncoupler, in the hyperoncotic 'non-
filtering' kidney at pH 7.4). We conclude that:
1) a Ca dependent mechanism contributes to
hypoxic cell damage in the TAL, and 2) that cyto-
protection by acidosis in hypoxia is by inhi-
bition of this Ca-medlated process.
ATRIAL NATRIURETIC FACTOR (ANF) AIID
MANNITOL (Ml MARKEDLY IMPROVE GLOMERULAR
FILTRATION RATE (GFR) AFTER ISCHEMIA (I).
Alice Sheridan* and Wilfred Lieberthal.
Boston University Medical Center,Boston,MA
We have previously shown that ANF,
administered with M following I, markedly
improves GFR in the isolated erythrocyte
perfused rat kidney, while ANF or H alone
have no effect (Kidney Int. 35:411,1989).
We now report the effects of a low, non
hypotensive dose of NF administered with
and without M after I to rats in viva.
The left kidney was removed in both
control and I rats. I was induced by
clamping the right renal artery for 45
minutes. ANF (0.O2ug/kg/min) and H (bolus
of 2ml, 20% solution) were given
intravenously immediately after reflow.
Beginning 20 minutes after reflow, urine
volume (UV) and GFR were measured for one
hour. Mean blood pressure did not fall
below 9OmmHg in any of the animals.
n UV(ml/min) GFR(ml/min)
Control 4 0.006±.001 0.95±0.07
I 5 0.012±.002 0.15±0.05*
I+M 5 0.026±.008 0.20±0.07*
I+ANF 6 0.025±.007 0.23±0.04*
I+ANF+M 6 0.069±.008*9J 0.69±0.1011
*p<0.05 vs control ¶p<0.05 vs ischemia
Conclusion: ANF, in a dose that is
ineffective alone, markedly improves GFR
when given together with M following I.
Hypothesis: The simultaneous correction
of hemodynamic abnormalities (by ANF) and
tubular obstruction (by H) is necessary to
substantially improve GFR after reflow.
TRANSPLANT "ACUTE TUBULAR NECROSIS"(ATN IN CYCLOSPORINE (CsA)—TREATED
PATIENTS(pt.).K. Soles, L.C. Racusen, J.F. Burdick,
P.A. Keown and S. Olsen* U. of Alberta., Edmonton,
Canada; Johns Hopkins I4osp., Baltimore, MD; B.C.
Transplant Prog., Vancouver, Canada; U.lnst. of Path.,
Aarhus, Denmark.
We previously contrasted the morphology of transplant
ATN in steroid—azathioprine (AZA) treated patients with
ATN in the native kidney (Medicine 68:173—187,1989).
In the present EM and light microscopic (LM) study of
36 CsA—treated pta we have compared transplant ATN
with transplant and native kidney ATN oacurring in pts
not treated with CsA. Disintegrative necrosis of entire
tubular cross sections was significantly more prominent in
CsA versus AZA ATN pts and was not seen in native
kidney ATN patients. This change correlated with
severity of renal failure in CsA pta. Tubular cell
"nonreplacement" sites, where shed cells left gaps along
the tubular basement membrane, were very rare in CsA
compared with AZA and native kidney ATN pts.
Apoptosis (AP) (condensation necrosis) was prominent in
CsA pta, sometimes affecting clusters of cells, particularly
when there was also evidence of obstruction. some cells
with AP were shed into the lumen, but others were
phagocytized by adjacent cells. AP could be distinguishedfrom rejection "tubulitis" by LM by the distinct cell
membrane of tubulitis lymphocytes and indistinct
membrane of shrunken tubular cells with AP due to
persisting basolateral infoldings. CsA toxicity was
associated with arteriolar hyaline change, but not with any
distinctive tubular alterations. Phagolysosornes with
punctate inclusions and cytoplasmic vacuoluzation with
enlarged mitochondria and dilated endoplasmic reticulum
were seen in CsA—treated pta with or without clinical
nephrotoxicity. In transplant ATN in CsA pts theprominence of disintegrative necrosis means that "acute
tubular necrosis" is an apt morphoIoic description, unlike
the situation in native kidney ATN in which non—
replacement and cell surface changes predominate. The
morphologic differences between the two conditions
suggest a different pathophysiology,
ANOXIA-INDUCED CHANGES IN ELEMENTAL
COMPARTMENTATION IN RENAL PROXIMAL TUBULES
AS STUDIED BY HIGH RESOLUTION X-RAY IMAGING
AJ. Spencer C, A. LeFurgey, U. Mandel, P. Ingram*. Division of
Physiology, Duke Univ. Med. Ctr., Durham, NC and Research Triangle
Institute, Research Triangle Park, NC.
The early events in anoxia-induced damageof renal proximal tubule
cells are not yet fully understood, particularly with regard to changes in
the elemental composition which accompany the damage. Suspensions
of rabbit proximal tubules were therefore subjected to normoxic or
anoxic conditions for 40', rapidly frozen, ultrathin sectioned and freeze-
dried, before high resolution x-ray images (128x128 pixels:4s dwell
time) were constructed for cells retaining clear morphological detail.
Quantitative data drawn from various subcellular regions of control and
anoxic cells are shown below:
Control Content (mmol/kg dry weIght)
n Na P Cl K Ca
Cytoplasm 40 183±8 433±12 110±7 343±10 7.4±1.2
Chromatin A 20 341±9 917±14 108±6 549±16 6.0±1.6
ChromatinB 20 256±10 325±9 199±9 478±14 5.0±1.8
Mitochondria 40 159±6 340±9 147±8 302±8 3.8±0.9
Brush border 20 215±7 387±8 149±7 318th 10.6±12
40' Angel.
Cytoplaam 20 419±17' 308±20' 376±15' 79±5' 11.4±1.6
ChromatinA 20 640±16' 710±18' 313±14' 109±( 8.0±1.4
Chromalin B 20 403±20 232±21' 400±15' 81±5' 9.6±2.4
Mitochondria 20 355±10' 342±11 388±19' 67±3' 5.7±1.5
Brush bolder 10 484±19' 330±11' 323±20' 77±3' 18.3±1.4'
n = number of 6 pixel areas analyzed from images;5p0.001, Student's unpaired
lest; control vs moxie. (Chromatin A and B are condensed and uncondensed
chromatin respectively).
When compared with similarregions from control cells, all regions of
anoxic proximal tubule cells contained higher contents of Na and Cl,
and lower K; Ca content increased in brush border regions and possibly
in the cytoplasm. Condensed chromatin P concentrations appear to be
matched by the sum of Na and K, in both control and anoxic cells,
suggesting charge neutralization of phosphate groups. Chromatin P
decreased during anoxia,due to the beginning of nuclear damage.
PYRIDOXAL—5—PHOSPIIATE REDUCES RENAL CORTICAL
GENTArIIc:INCONCENTRATIONS AND ENZYMURIA IN RATS.
S,K.Swan*, W.M. Bonnett, and M. Wolfson. Ore.
Hoalth Sciences Univ. end VAMC, Portland, Oregon.
Aminoglycosi.des play a major role in the
treatment of serious infection although
nephrotoxicity is a limiting factor in their
use, Elevated urinary enzyme levels, e.g.
B-.N—scetylglucosaminidase (NAG) have been linked
to tubular cell damage in aminoglycoside
nephrotoxicity (AN). A protective role for
pyridoxal—5—phosphate (PSP) in AN has been
suggested (Keniston, 1987).
Fifteen (5 per group) male Sprague.-Dawley rats
weighing 200g each were randomly assigned to one
of 3 groups. Group I received 40 mg/kg/day
gentamicin (G) for 10 days. Group II received G
in the same dose plus 500mg/kg/day P5P. Group
III received normal saline. Twenty—four hour
urine collections for NAG concentrations were
obtained after 10 days. Kidneys were removed at
the termination of the study for measurement of
renal cortical C content.
We found a significant increase in urinary NAG
levels in Group I rats as compared to Group II
rats (0.22±,06U/24hr vs 0.67+0.32U/24hr,
pO.006). There were no differences in the
urinary NAG concentrations between Groups II and
III. Additionally, Group II rats had
significantly lower levels of renal cortical G
content as compared to Group I (l10+lSmg/g vs
l48÷2Smg/g, p<0.03). Conventional renal function
(BUN, creatinine) did not differ among the groups.
These data demonstrate that P5P reduces
enzymuria and renal cortical G accumulation. P5P
may protect against aminoglycoside nephrotoxicity.
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EFFECTS OF BRIEF INTERMITI'ENT REPERFUSION
PERIODS ON THE EXPRESSION OF ISCHEMIC RENAL
INJURY. MA Thonnton, C Bre<11, DJ Gmur, RA Zager, Univ.
of Washington, Seattle, WA.
Ischemic renal injury is believed to occur in two phases:
during ischemia and during the early reperfusion period. Clinical
ischemic acute renal failure (LARF) probably results from
fluctuating ischemic insults. Therefore, the purpose of this study was
to assess how brief periods (1-3 min) of intermittent reperfusion
(IR) during an ischemic challenge affect the determinants and
severity of IARF. Rats were subjected to 35 min of renal ischemia
with and without OR periods (total ..3 min). Adenine nucleotides
(AN) and their catabolites were measured at the end of ischemia
and at 30 mm of the recovery period. Recovery phase oxidant stress
was assessed by malondialdehyde (MDA) and non protein sulihsydryl
(NP-SI1) concentrations (an index of glutathione content). The
severity of IARF was quantified 24 lies post-ischemia by degrees of
azotemia and histologic injury. OR had a trivial impact on end-
ischemic total AN content (ft' 5%) but it induced profound (78%)
catabolite depletion (inosine, inosine monophoaphate, hypoxantlsine,
xanthine; but not adenosine) due to renal venous washout. Differing
IR patterns (3 miss x 1 vs 1½ miii x 2) significantly affected end-
ischemic catabolite concentrations (45% lower with the latter
protocol) despite comparable AN breakdown. Catabolite depletion
did not affect recovery of post-ischemic AN pools. Although IR
increased NP-SI-I loss (by 8%), no increment in MDA resulted and
the severity of IARF was not significantly affected. Conclusions: 1)
IR causes drastic AN catabolite depletion; 2) this catabolite loss
does not affect restoration of post-ischemic AN pools; 3) IR does
not provoke critical oxidant unjury and 4) despite suggestions that
reperfusion augments ischemic tissue injury, IR list no net negative
impact on the severity of IARF.
EVALUATION OF CREATININE CLEARANCE IN PATIENTS
WITH ALCOHOLIC CIRRHOSIS AND RENAL FAILURE.
Canon A. Vaamonde and Helen Alpert*, VANC and
Dept. Med. Univ. Miami School of Med., Miami,FL.
Creatinine clearance (Ccr)was reported to
overestimate GFR (inulin clearance,CIN) by 96% in
patients with cirrhosis (Ci) and renal failure(CIN
<32 nil/min)(Papadakis & Anieff, Am J Med, 82:945,
1987).We retrospectively evaluated Ccc and CIN
measured simultaneously in 95 patients(pts)(3
women)(1044 clearance periods,8-12 periods per pt)
maintained on a 10 mEq sodium,80 mEq potassium,and
1.5 g/Kg protein intake daily.Creatinine was
measured in serum by the method of Hare(true Cr),
in urine by the method of Peters,and inulin by
the anthrone method.There were 27 control pta
(Group [GJI),49 Ci pts with CIN >60 ml/min(G-II),
and 19 Ci pts with GIN < 60 mi/mm (G-III)./t %3LQI Ccr vs tia
al/air al/sin sg/dl r pI 103±5 123±5 1.21±0.03 1.02±0.02 0.12 <0.001
II 107±4 114±4 l.01±0.02f O.76±0.0 0.11 <0.001
III 35±51 42±51 1.22±0.04 2,15±0.63 0.99 <0.001
I±S3l; lp<0.OOl vs 0—0 and -II; ' p<O.OO1 vs S—I and —III.
Overestimation of GFR (CIN) by Ccr was similar
in C-I &-III.Urinary Cr excretion(uig/Kg/day) was
lower in C-II(14±4)& -III(ll±3)than in 0-1(20±3)
(p<O.OO1). No differences in Ccr/CIN were observed
in C-Il between 31 pta with ascites and/or edema
& 18 without. In 6 C-Ill pts with GFR <25 mi/mm
(CIN,9.6±3.2), Ccr/CJN was 1.26±0.11.
Ccr overestimates CFR in cirrhosis by an
average of only 10 to 30%, eVen at very low
CIN.Cirrhotic patients with normal GFR have lower
urinary cc excretion than controls. The method-
ology used for Ccr is important in the clinical
assessment of renal function in cirrhosis.
INTESTINAL ALKALINE PHOSPHATASE (lAP) AS A NEW
EARLY MARKER OF NEPHROTOXIC EFFECTS IN KIDNEY
TRANSPLANT PATIENTS. fonda F. Verpooten*, Guy
0. Nuyts*, Marc F. Hoylaerts*, E.J. Nouwen*,
Gert A. Verpooten*, and Marc E. De Broe* (Intr.
by G.A. Porter). Univ. of Antwerp, Dept. of
Nephrol.-Hypert., Antwerp, Belgium.
Inanunohistochemical staining using a specific
monoclonal antibody (1AP250) raised against
human lAP revealed that this isoenzyme was pro-
duced in the normal human kidney exclusively on
the brush border of tubuloepithelial cells in
the S3-segment of the proximal tubule (Kidney
Int. In press). Provided a stabilizing buffer
is added to urine, LAP can accurately be dosed
on its enzymatic activity using an enzyme
antigen imtnunoassay. Approximately 50% of the
urinary AP activity in healthy persons was of
the intestinal type. The IAP/creatinine ratios
remained quite constant in time in 20 individ-
uals, suggesting an upper limit around 1.5 IU/g
creatinine. In kidney transplant patients
treated with cyclosporin, serum-cyclosporin
levels correlated with the urinary IAP/creati-
nine concentration (sometimes elevated to 15
IU/g creatinine). lAP seemed not be a
predictive marker for graft rejections. In
patients being transplanted for more than 100
days, the IAP/creatinine levels stayed below the
5 IU/g creatinine. On the contrary, the urinary
N-acetylglucosaminidase/creatlnlne ratios were
more subject to fluctuations. These LAP elev-
ations in urine may reflect cellular events at
the level of the S3-segment known to be a
preferential area of the proximal tubule subject
to drug toxicity, and merit further study.
EVIDENCE SUGGESTING 'FEAT HYDROXYL RADICAL
MEDIATES HYDROGEN PEROXIDE INDUCED
CYTOTOXICITY IN LLC-PX1 CELLS. Patrick D.
Walker, and Sudhir V. Shah. Tulane Medical School,
Depts. of Pathology and Medicine, New Orleans,
Louisiana.
Reactive oxygen metabolites (ROM) have been postulated
to play an important role in both toxic and isehemic forms
of acute renal tubular epithelial injury. In order to
examine the direct effect of ROM on renal tubular epithelial
cells, we exposed LLC-PK1 cells (a renal proximal tubule
cell line) to glucose and glucose oxidase (GO, which
generate hydrogen peroxide). Cytotoxicity (measured by
trypan blue exclusion) increased linearly over time to
71±4% at 180 miss (3±1% at time 0; mean±SEM, n=3).
Catalase (a scavenger of hydrogen peroxide) completeley
prevented the cytoxicity confirming that the toxicity was
due to hydrogen peroxide production. The cytotoxicity was
dose dependent.
GlucoseOxidase (Uhnl)
90 miii 0.00 0.01 0.10 0.25 100
%Cell Death 7±2 30±4 56±6 63±5 64±11
(Results of one representative experiment shown)
Hydrogen peroxide toxicity could be a direct effect or
mediated by hydroxyl radical via the iron.catalyzed
Haber-Weiss reaction. The hydroxyl radical scavenger
dimethylthiourea (DMTU, 30 mM)markedly decreased the
cytotoxicity (69%, GO 0.25 U/mI, 90 mm). Urea (30mM),
which is not an hydroxyl radical scavenger, had no effect.
Deferoxamine (DFO, 20 mM), a potent and specific iron
chelator, also provided marked protection (64%).
Pretreatment with DFO (lh, then two washes to remove
DFO before GO addition) also strongly inhibited the
cytotoxieity (84%) suggesting that DFO's effect was due to
iron chelation. Taken together these data suggest that
hydroxyl radical plays an important role in hydrogen
peroxide induced cytotoxicity in LLC-PK1 cells.
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MISOPROSTOL (MIS) MINIMIZES It'DOMETHACIN
(IM))-II'l)UCED RENAL DYSFUNCTION IN HEALTHY
WOMEN: A PRELIMINARY REPORT. M.R. Weir, D.K.
Klassen, P.S. HaII,* and C. Schthert.* Uiv,of
Maryland Hospital, Div. of Nephrology, Baltimore, MD.
Nine women (age, 61.8±0.3 years, serum creatinine,
0.9±0.1 mg/dI) ore port of an ongoing study to see if MIS
a synthetic PGE analog (200 mcg q6h) would prevent
IND (25 mg qid)-induced reduction in glomerular
filtration rate (GFR) or renal plasma flow (RPF). 6
patients had mild hypertension (HT) (controlled with 50
mg HCTZ qd) and 3 were normotensive (NT). All
patients were encouraged to adhere to a 2 gram Na
diet. Patients were randomized in the order of
receiving MIS, IND or the combination after baseline
measurements of 5FR and RPF using urine
accjuj-ulation of mTc_DTpA and serum disappearance
of 1-Hippuran were done. Each dosing period was for
4 days and separated by one week (GFR and RPF
measured on the last day of the dosing period). Sodium
intake (mg/24 hr) as measured by 24 hr urine excretion
was 2603±687 (baseline), 1532±322 (IND), 1737±435
(MIS), and l7263lO (IND/MIS). 3/6 HT patients and 1/3
NT patients had a decrease()5%) in GFR with IND.
The decreased GFR (cc/mm) with IND seen in 4 patients
was not observed in 3 of them when MIS was given with
IND (for the 4 patients; baseline: 69.1±7.8, IND:
49.1±12.1, MIS: 66.8±2.8, IND/MIS: 65.8±3.9. 3/6 HT
patients and 3/3 NT patients had decreased RPF with
IND. The decrease(>5%) in RPF (cc/mm) with IND in 6
patients was not observed in 4 of them when MIS was
given with IND (for the 6 patients; baseline: 397.5j57.4,
IND: 325.9±42.4, MIS: 402.5±51.4, IND/MIS: 368±60.6.
These results suggest that IND can couse a reckiction in
GFR/RBF in a sizable proportion of women with normal
renal function ingesting a 2g Na diet and that coO.
administration of MIS minimizes this reduction.
EFFECT OF CYCLOSPORINE ON THE MEDULLARY MICRO-
CIRCULATION IN THE POST-ISCHEMIC KIDNEY Yoram
Tylbert Schabel •* University of E1iiter
School of Medicine and Dentistry, Rochester, NY
Although vasoconstriction Is implicated in
Cyclosporine—A (C5A) nephrotoxicity and CsA is
commonly used in kidneys previously subjected to
ischemia, the effect of C5A on the micro-
circulation of the post—ischemic kidney has not
been established. To determine the combined effect
of renal ischemia and CSA on blood flow in the
renal medulla, CsA (20 mg/kg) or vehicle were
infused in rats after 45 mm of unilateral
ischemia. Blood flow in descending (Qdvr) and
ascending vasa recta (Qavr) [studied with fluores-
cence videomicroscopy], total renal blood flow
(TRBF), and renal vascular resistance (RVR) were
determined prior to (Period I) and 45 mm after
(Period II) C5A or vehicle. Results are mean+SE.
Qdvr Qavr TRBF RVR
Period (nl/mn) (ni/mn) (ml/mn) (mmHg/ml/mn)
Veh C5A Veh C5A Veh C5A Veh CsA
I 11.3 13.0 4.9 4.8 2.8 2.5 44 50
+2.0 +2.4 +.6 +.8 +.3 +.3 ÷4 +4
II T2.7 10.4@* 5* T.O* .5 .O@ 48 T7@*
+2.8 +1.6 +.8 +.6 +.3 +.2 +4 +5
@p<O.OlCsa s Veh Perid IIvs T N=6 pr gioup
C5A increased RVR and decreased TRBF and blood
flow in the descending vasa recta. The decremental
effect of C5A on vase recta blood flow was
disproportionally less than that on TRBF. We
conclude that in the post—ischemic kidney, C5A-
induced vasoconstriction Impairs blood flow predo-
minantly in the superficial cortical as opposed to
the deep cortical or medullary microcirculatlons.
REACTIVE OXYGEN SPECIES (ROS) OF EXTRA-
RENAL ORIGIN CAN INDUCE MASSIVE
"FUNCTIONAL' PROTEINURIA. T. Yoshioka. T.
MooreJarrett*, I. Ichilcawa and A. Yared. Dpt. of Pediatrics,
Vanderbilt University School of Medicine, Nashville, TN.
Experimental evidence suggests that ROS are intermediary
to the proteinuria of several forms ofprimary glomerulopathy.
To investigate whether ROS of extra-renal sources can induce
proteinuria, hydrogen peroxide (ff202, 35 imole over 1 hr)
was infused into the renal artery in Munich-Wistar rats.
[Values are means, (n): number of animals; *: p<0.O5 vs.
Baseline] Cm UprV FEdex
mi/mm p.g/min (20 A) (40A) (60 A)
Baseline(6) 0.94 4.8 0.872 0.150 0.005
1 hr (6) 0.81 348.5* 0.813 0.216 0.009*
4hr (4) 0.88 28.4 0.860 0.209 0.009*
24hr (4) 0.89 3.8 0.838 0.154 0.004
In the absence of change in inulin clearance (Cm), ff202
induced a marked increase in urine protein excretion rate
(UprV) in association with an increase in fractional clearance
of neutral dextran (FEdex) of effective molecular radii
between 42 to 60 A. These changes peaked 1 hr after the
completion of H20 infusion and completely abated within 24
hr. Light and electron microscopic examinations revealed no
glomerular abnormalities, even at the peak of proteinuria.
To further define the ROS involved in inducing
proteinuria, separate groups of rats were pretreated with
either native catalase (20 mg, i.v., n=3) or coiloid-conjugated
desferoxamine (0.12 mg, iv., n=5). These pretreatments
largely abolished 11202-induced proteinuria, peak UprV after
H2OZ injection averaging 61.3 and 53.0 tg/min, respectively
(p<O.000S vs. 11202 alone for both groups).
Thus, iron-mediated metabolites of hydrogen peroxide,
which include hydroxyl radical, can induce transient massive
proteinuria and a glomerular size-selective defect without
discernible glomerular morphological abnormalities.
EFFECI'S OF HYPERTHERMLA ON RENAL ISCHEMIC AND
REPERFUSION INJURY. RA Zaeer. DJ Gmur, Fred
Hutchinson Cancer Research Center, Univ. of WA, Seattle, WA.
It has previously been determined that mild hyperthermia
(H; 39.5°C) accentuates ischemic ARF without inducing direct
thermal damage (Am J Physiol 251:F87, 1986). The present study
was designed to assess whether H principally worsens ischemic or
reperfusion injury, how long into the reperfusion period such an
effect might last, and then to defme possible biochemical
determinants of these effects. Rats (n=30) were subjected to 25 mm
of renal pedicle clamping and H was imposed during 1) ischemia
alone; 2) early reflow (0-30 mm) alone; or 3) late reflow (30-60; 60.
90 mm) alone. The severity of ARF was assessed 24 hra later (by
BUN/creatinine, histology) in comparison to normothermic
ischemia controls (n=30). H during ischemia profoundly worsened
ARF (> 2 fold increase in azotemia, tubular necrosis; p <0.01)
whereas early reflow H had a relatively modest ARF-potentiating
effect (< 2 fold increase in azotemia, necrosis; p <0.05). Late
reperfusion it was without effect. H worsened ischemic (but not
reperfusion) total adenine nucleotide depletion (p <0.001),
increasing purine base concentrations (p <0.02). Since the latter
might fuel xanthine oxidase (XO)-mediated reperfusion oxidant
stress, rats were pretreated with oxypurinol (5 mg/kg) and subjected
to H-ischemia/reperfusion to assess whether biochemical!
functional/morphologic protection would result. Although XO was
inhibited (> 4 fold increase in renal hypoxanthine/xanthine ratios)
no preservation of reflow glutathione content resulted (4.by 40%)
and the severity of ARF was unaffected. Furthermore, H during
ischemia/reperfusion did not induce lipid peroxidation (normal
renal malondialdehyde content). We conclude: 1) H worsens
ischemic, and to a lesser extent, early reperfusion injury 2) slack of
a H-effect beyond 30 mm of reflow suggests completion of the
reperfusion injury process; 3) H accentuates ischemic, but not
reperfusion, adenine nucleotide degradation, raising purine base
concentrations; and 4) despite increased purine base content, XO
does not induce critical reperfusion oxidant stress.
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MECHANISM OF TIJBULO-INTERSTITIAL (T-I)
INJURY SECONDARY TO GLOMERULAR DISEASE.
A.C. Alfrey and W.S. Hammond.t Denver VA Hospital,
Denver Colorado.
Tubule fluid iron has been shown to correlate with
the severity of T-I disease and functional deterioration in
a model of membranous nephropathy. These studies are
extended to further define the role of iron in causing 'F-
I disease in another model of glomerular disease
(uninephrectomized adriamycin, Adr) a model
documented to produce severe T-I disease.
Deferroxamine (DFO) was used to chelate urinary iron.
Urinary alkaline phosphatase (Al') was used as a marker
of tubule injury and malondialdehyde (MDA) for lipid
peroxidation. DFO was infused with a mini-pump at a
rate of 16 pmole/d. 5 days post Adr in the control and
DFO group of rats urine Al' was 6.5 4 vs 4.4 1 units
and MDA was 51 12 vs 50 28 nmole/d (P=ns). On
day 8 Al' was 41 8 vs 20 9 units (Pc.001). Day 9
urinary AP was 143 80 vs 53 19 units and MDA 84
17 vs 56 19 nmole/day (P.c.005). Urinary iron was
25 9 vs 23 10 ssg/d, with 33% bound to DFO, and
protein 465 76 vs 386 116 mg/d (P=ns) in the
respective groups. By day 17, when the pump was near
exhaustion, Al' was 212 36 vs 233 35 units and MDA
161 44 vs 164 41 nmol/day (P=ns) and urinary iron
60 16 vs 51 24 tg/d, only 10% bound to DFO (P=ns).
These studies support the premise that tubule fluid
iron through the production of free radicals is responsible
for lipid peroxidation and the T-I disease that
accompanies glomerular disease.
PERIIfl)PPIL REDUCES PRCII'EINURIA 24 ADVANCED
CHFONIC RENAL FAILURE (CUR) WITHOUP IMPAIRING
GWJt€RULAR FILTRATICI4 RATE (GFR). A.A. Ali*
D.R. Nair*, P Srxy*, Z Varglese*, J F ?tx5rbead.
The Royal Free tbspital, london, U.K.
Angiotensin converting enzyne inhibitors (ICE)
reduce microalbuninuria and clinical proteinuria
in early renal disease. Perinodopril is a sew ACEinhibitor characterized by ti-s absence of a
aolphydryl group and a perhydroindole core with
irproved tolerance and increased potency.
Ferindopril was given to 6 patients with advanced
CRF, GRF (10—34 nl/rsin) in a dose of 2—4 mg/day
for 15 days. GFR and effective renal plasma flow(ERPF) vere neasured tefore and at 2 vEeka on
treatnent. At each observation GFR & ERPF vere
rteaaured under basal resting condition and
following an infusion of Calcitonin (Cr), 5 iu/hr
to determine the renal reserve by continunus






Ml/min Basal Plus cr P Vali.e Significance
tPRpreRx 23 25 >0.05 ItS
GFRon Rx 25 27 <0.05 S
EPPF0nRX 99 136 <0.04 S
ERPFpreRx 92 122 <0.05 SPerindopril significantly reduces proteinuria
witbDut inpatring GFR. Penal reserve appears to
irprove with Perindopril treatoent.
COLDBLATT HYPERTENSION (CHTA) ENHANCES FOCAL SEEPENTAL
CLORERIJLOSCLEROSIS (rsc) IN RATS WITH PUROMYCIN
ARINONIJCLEOSIDE NEPHR0SIS (PAN). 0. Amatoa, E. Tapia*, N.
Bobadilla*, C. Calleja", L. ReseroC, P. Lopez, 3. A.
AlveradoC, N. Franco 5 3. Herrere—Acosta. Oepts. of Nephrology
& Pathology. Instituto Nacional de Cerdiologla "Ignacto
Ch&wez". Mexico City.
Chronic phase of PAN is associated with FSC. Gloeerular
hypertension (OH) seems to play an isportant role in the
progression of the disease. Howewer, recent studies suggest s
lack of correlation between FSG and OH.
To asses the participation of OH in the development of
gloeerular injury in PAN, sicropuncture studies were performed
to evaluate gloserular dynamics in rats with chronic PAN in
which OHTA was superimposed. Mean arterial blood pressure
(RAP), 24 h proteinuria (UProt), plasma cholesterol (Chol),
single nephron CFR (SNEER), single nephron plasma flow (SNPF),
glomerular capillary pressure (0CP), ultrafiltration
coefficient (Kf) and morphological changes were evaluated in
unclipped kidney. PAN was induced in g rats (S mg/lOU g of SW,
Iv). CHTA was induced by clipping right renal artery in 7 rats
with PAN (C—PAN) and S normal rats. Nine normal rats injected
with 0.9% saline served as controls (C). In each kidney, 300
glomeruli were examined to determine gloeerular injury.
RAP OCP SNEER SNPF Kf UProt K.W. FtC Chol.
——cssHg—— ——ni/sin—— nl/s/mHg sg/d g % sg/dl
C 112 48.7 2S.3 86.3 .0291 5.3 1.32 0.25 67
PAN 115 49.4 20.4 92.9 .O166 5,9 1.52 0.40 69
CHTA 154 53.9" 22.1 79.1 .0196 6.6 1.73" 0.50 65
C—PAN 163 53•95 25.6 1Q75a .0195 37.2" 1.99" 9.29" 66
C Qo5 Vs control. K.W.= Kidney Weight.
Elevation of OCR induced by CHTA was associated with
enhancement of FSC, These results suggest that OH plays a
predominant role in the progression of PAN in the abscence of
factors much as hyperlipidemia or marked renal hypertrophy.
GLOMERULAR ADAPTATIONS WITH NORMAL AGING \MD
WITH LONGTERN CONVERTING ENZYME INHIBITOR (CEI)
THERAPY. S Anderson, HG Rennke, NM Santoa,* RN
Padilha,* R Zatz. Harvard Ned. School, Boston,
MA and Univ. of Sao Paulo Ned. School, Brazil.
To study age—related renal disease, intact
Nunich—Wietar rats received no therapy or the
CEI enalapril starting at age 3 moe. Studies in
young (3 moe) and old (24moa) rate revealed:
Group MAP SNGFR P R R
_______ ______
610 E —5(n7—8) k nl/min & —xl dyn.s.cm —
Young 115±4 42±4 47±1 2.1±0.2 1.1±0.1
Old 110±3 56±4 61±5* 1.0±0.1* 1.0±0.2
Old/CEI 88±5*t 48±10 48±3t 1.2±0.3* 0.8±0.1
*pc .05 vs. Young; tp< .05 vs. Old. Young and
old rats exhibited similar values for mean (N)
arterial pressure (AP) and single nephron (SN)
GFR. In old rats, lower afferent (RA) but not
efferent (RE) resistance led to increased
glomerular capillary pressure GC' CEI
normalized P despite reduced RA because MAP
fell, and CE? also limited urinary albumin
excretion (UalbV) (6±2 vs. 114±83 mg/dt). In
other rats, GEl was not begun until age 12 moe,
yet limited injury at 24 mos:
TAP Ua V GSa
Young (r6) 118±2 4±2 0.5±0.1
Old (n—B) 132±6 200±35* 4,0±0.7*
Late CEI (n10) g7±4*t 9o±13*t 1.3±O.4t
Old rats exhibited normal tail (T) AP; CEI
reduced AP and lessened glosieruloscleroaie (GS).
Thus, in normal aging, reduced RA is a
maladaptation allowing development of glomerular
hypertension and injury, and lowering AP
prevente these changes. Hemodynsmic factors
contrihute to age—related gloaerular injury.




FISH OIL IN CHRONIC REHoL INSUFFICIENCY: POSITIVE EFFECTS 08
RHEOLOGY. VARIABLE EFFECTS 98 LIPID PROFILE. H.J.G. Bib', J.R.
Beukhof'. R.O.B. Gans', A.J.M. Dorker' (intr. by L.W. Statius
van Eps). Free University Hospital, M!sterdaoi, The Netherlands.
Earlier studies in patients with moderate to end—stage renal
insufficiency (CR1) revealed variable results of fish oil ingestion
on renal function, erythrocyte viscosity and lipid profile. In
order ts further elucidate th. influence of fish oil an these vari-
ables we investigated the effect of daily ingestion of 6 g Super—
EPA (1.8 g eicosapentaenoic acid (EPA, (20:5 onega—3) and 1.2 g
docosahexaenoic acid (DNA, (22:6 omega 3)) during 12 eks. tawjre—
ments were performed at 0 (DL) and 12 weeks (EPA). and again 12
wks (psst—P) after withdrawal of the fish oil supplementation in
7 patients with CR! (3M, 4F; age 52±13 yrs, mean±SO). GFR (1251—
thalamate) did not change: BL:29t16, EPA:29±15 and P:28±I5
ml/min/l.73s2. ERPF (1311—hippuran) tended to rise: BL:126±61.
EPA:I29±55 and P:122±56 ml/minhl,73n2 (EPA vs P:p<O.05, paired
Wilcoxon). Erythrocyte viscosity, measured at IftO.80 in buffer
with a Contravea Low Shear— rheometer at various shear rates,
improved significantly, especially at the lswer sheer rates.
Lipid profile (UCF—tecbuique):
RI. EPA P
HDL2-chol 0.35±0.20 O.59±0.26**B 0.32±0.08
HOI3'-chol 0.77±0.11 0.12±0.41 0.69±0.12
IL—chol 1.12±0.25 I.±0.50f 1.01±0.14
LDL—chol 3.44±1.05 4.55±I.32"* 3.17±0.82
VIOL-chol 1.98±0.98 I.O1±0.51"H 2.08±1.20
tot-chsl 6,54±1.66 6.89±1.52 6.26±1.09
triglyc 2.8±0.8 l.8±0.6**fl 2.6±0.9
(nunol/l;'*'.pcO.Ol, BL vs EPA; *p<0.05 and *B—p'tO.Ol, EPA vs P)
HDL2/LDL—ratio and HDI/1.tt—ratio did not change.
In spite of a beneficial effect of fish oil on erythrocyte dafonse—
bility, no significant changes in renal function were erved (al-
beit that ERPF tended to rise). Plasmalipids showed a tetermma
response. Although a positive influence on HOL—chol, VLDL—c*ol as
triglyc was observed, a sigeificant increase of LDL-diol rated.
The effects of these changes on athersgenicity end renal function
itself needs to be evaluated and the medunise resixceible clarified.
INFLUENCE OF VASOPRESSIN ON THE PROGRESSION
OF CHRONIC RENAL FAILURE IN HOMOZYGOUS
BRATTLEBORO RATS WITH HEREDITARY DIABETES
INSIPIDUS. Nadine Boubv °, Catherine Lefebvre°, and
Lise Bankir, INSERM Unite 90, Hopital Necker, Paris, France.
We have recently shown that a chronic increase in water
intake and the resultant reduction in plasma vasopressin (Vp)
slowed the progression of chronic renal failure (CRF) in 5/6
nephrectomized (Nx) rats rKidney jut, 33 : 381, 19881. To
determine the respective contribution of pressor (VI) and
antidiuretic (V2) effects of Vp, we studied protein excretion
(Eprot), plasma creatinine (Pereat) and systolic blood pressure
(SBP) during 13 wks, after 5/6 Nx in 3 groups of Brattleboro rats
lacking Vp. They received a chronic i.p. infusion of either AVP
(V1+V2 effects) or dDAVP (V2 effects), or no infusion (control =
CON). The rate of infusion (37.5 ng AVP or 9.4 ng
dDAVP/hr. bog BW) was designed to produce urine
osmolality similar to that observed in normal rats with 5/6 Nx
(= 800 mosm/kg H20). Groups were compared by 2 way
ANOVA (groups and time>. Values at weeks 5 and 11 are given
below as examples (Student's t test versus CON, = p< 0.01):
Mortality Eprot (mg/day) Pcreat (uM) SBP (mmHg)
week 11 5 11 5 11 5 11
CON 2/11 19±3 21±3 100±7 106±5 183±15 205±11
AVP 5/12 19±5 20±4 92±6 93±4 154±12 176±13
dDAVP 6/11 43±8° 56±110 115±18 133±23 161± 6 189±16
Anova(betweengroups) p< 0.001 p< 0.001 p< 0.05
Plasma Na did not differ among groups. These results do not
support the hypothesis that AVP contributes to the progression
of CRF, but suggest that V2 effects, in the absence of VI effects
(dDAVP), are deleterious to the glomerular filter and lead to
increased mortality. AVP did not aggravate hypertension.
On the contrary, both AVP and dDAVP tended to reduce
hypertension. Progression of CRF and of hypertension were
dissociated in 5/6 Nx Brattleboro rats.
VASOPRESSIN AND THE PATHOGENESIS OF CHRONIC RENAL
FAILURE. David P. Brooks and Lisa C. Contino,
Smith Kline & French Labs, Dept. of Pharmacology,
King of Prussia, PA.
It has been suggested that vasopressin plays a
role in the development of chronic renal failure
induced by 5/6 renal ablation. In the present
studies, 5/6 renal ablation was performed in
Long-Evans rats treated with vehicle or a
vasopressin V1 antagonist ([1—(8—mercapto—f,
—cyclopentamethylene propionic acid),1-(O—methyl
Tyrosine) ,8—arginine] vasopressin; Manning
Compound at 7 pg/day by Alzet osmotic minipump)
and in control Long-Evans and Brattleboro
diabetes insipidus rats which lack endogenous
AVP. In the first study, in control and
vasopressin—blocked Long—Evans rats, 3 weeks
following partial renal ablation, systolic blood
pressure was 215 + 5 and 199 9 nun Hg and
urinary protein excretion was 54 + 4 and 50 + 3
mg/day, respectively. The pressor response to
exogenous vasopressin at this time was
significantly (p<0.05) reduced in rats treated
with the V1 antagonist (ED50 nun Hg 5.0 + 1.6 vs.
0.09 + 0.01 ug/kg). In the second study, in
control Long-Evans and Brattleboro Diabetes
Insipidus rats, 3 weeks following renal ablation,
systolic blood pressure was 204 + 10 and 191 7
sin Hg and urinary protein excretion was 97 + 27
and 71 + 5 mg/day, respectively. Brattleboro
rats had significantly lower urinary osmolalities
and higher urine flows when compared to control
rats. The data indicate that neither vasopressin
nor the urinary concentrating mechanism is likely
to be involved in the hypertension and
proteinuria associated with partial renal
ablation.
lesaliC NED L LLS: ARE ALTERATIS IN NA TRANSPORT DIE
TO CIRQLATING FACTORS OR IRANE DEFECTS? A.W. Capparelli,
D.e. Corry, A.R. Nissensson, C.L. Ellis, K. von eungen,*
and M.L. Tuck. Olive View Medical Center and VA Medical
Center, UCLA School of Medicine, Los Angeles. CA.
We have reported that outward Na efflux through the Na,K
cotransport system (CoT) is reduced in red blood cells <RBC
from diatyzed patients (0). A simi tar decrease in outward
Cal is observed when control RBC mersbranes are cholesterol-
loaded in vitro end in disorders where medorane fluidity Is
decreased. To test If alterations In COT described in 0 are
linked to meetrane lipid order, we studied Na transport and
meetrane (Nb) fluidity in RBC5 from Controls (C>, D patients
and 0 patients receiviing erythropoietin (EPO). Packed macs
were separated by density, and onty the mature fractions were
used for studies. Na efflux through the Na,K pulp (P) and
CoT were measured in RBC5 Wa-loaded to 70 o#l by the nystatin
method. Mb fluidity was assessed in eec ghosts by DPII
fluorescence polarization.
Control Dialysis EPO
Cal (n,sol/l. cell) 49.20.1.8 62.40.3.0 53.70±1.6
Pulp (.m.ol/L cell/hr) 6.0 6.1 6.9
COT (rv,sot/L cell/br> O.80°.07 O.61±.O8 O.28+.06
mate constant-Pulp 0.11,.O1 0,101.01 0.13.0.01
Rate constant-COT O.02'.002 O.O1,.0O1 0.0051.001
DPH anisotropy (r) 0.268.'.004 0.2651.002 0.2521.004
Na efflux through the Na,K pimp is not different in the 3
groups, but COT as depicted by its rate constant Is decreased
(p.0.01) In 0 end EPO patients. Mb fluidity of the RBC ghosts,
was not changed in 0 and C, but was increased (pcO.OS) in EPO.
EPO therapy alters RBC Nb fluidity but does not change Na
transport. We conclude that the ureeiic eec has e markedly
inhibited outward COT which canoot be attributed to changes
In the aspect of Mb fluidity determined by SPa.
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SOLUBLE INTERLEUKIN 2 RECEPTOR - A NEW
UREMIC TOXIN Cardella, Joshua
Weissgarten*, Ahmed Shoker*, Linda
DeLuca*, Chang Ming Ng*, Eva Friedman*.
University of Toronto, Toronto Canada.
To investigate the role of SIL2R in
uremia, serum levels of SIL2R; SIL2R
clearance; cell bound IL2R (CBIL2R) and
PWM induced IgG production were studied
in HD pts (n=lO); in CAPD pts (n=l0); in
non-dialyzed uremic pts (n=i0); and in
controls (n=1O).
SIL2R in the serum of controls was
231±16 u/ml as compared to 1177±26 u/ml
in HD pts (p<0.00i); 748±65 U/mi in CAPD
pts (p<0.001) and 776±89 u/mi in uremic
pts (p<0.001). The clearance of SIL2R in
CAPD pts was 0.3 ml/inin and this was
greater than the clearance of 0.08
mi/mm in uremic pta (p<.02) and the
zero clearance in RD pts. CBIL2R o
non—stimulated T cells was l0±2. u/b
cells in controls and 11±3 u/b cells
in all renal failure pts (p=N.S.).
After PWM, IgG production was 7747±1831
ng/inl in controls as compared to 1153±
300 ng/ml in all renal failure pta
(p<O.oOl). The in vitro IgG levels
correlated inversely with serum IL2R
levels in uremic pts. (R=—0.69; p<0.0l).
The increased serum IL2R levels in
uremia is due to decreased clearance and
not pre—actjvation of T cells. The
inverse relationship between SIL2R and
IgG production is a new observation and
suggests that SIL2R is a significant
uremic imniunotoxin.
EFFECTOF DIETARY (D) PROTEIN (P) INTAKE (I) ON RENAL
HEMODYNAMIC (HD) RESPONSE TO AMINO ACIDS (AA) IN
PATIENTS WITH PRIMARY GLOMERULOPATHIES (ON).
P Castellino', 0 Casiere', D Cirillo', M PIuvIo, S
Coppola. C Giordano'. Intr by RA DeFronzo. Istituto
Medicina Interna e Nefrologla. University of Naples, Italy.
AA Infusion induces a 15 to 20% rise In GFR and RPF in
humans. The present study was designed to evaluate: 1) AA
induced renal HD changes in primary GN; 2) the effect of
dIetary P1 on this response. We studied 7 controls (C) (age
23±2 yrs, IBW 107±5%) and 8 untreated GN patients (age
29±3 yrs, IBW 111±6%, Creat 1.1±0.1 mg/dI. MABP
115±3 mmHg, 24 h proteinurla 1.23±0.2 g) (1 IgA, 3
MON. 2 MPGN, 2 FSGN). C were consuming a free diet. GN
patients were evaluated after 21 days of the following D
regimens: Study One - 0 P Intake 1.80.2.50 g/kg•day. Study
Two - D P intake 1.00-1.30 g/kgday. After both 0 periods,
Inulin and PAH Clearances were performed In the basal state
and during a 3 h 10% AA infusion (0.043 mVkg.rnin). In
C, following AA both GFR and RPF increased (100±3 vs
117±5 and 600±36 vs 725±42 mVl.73 m2•mln, P<0.01)
In ON, after P restriction basal GFR did not change (75±7
vs 70±8 mI/i .73 rn2 mm) while RPF was reduced
(589±109 vs 422±81 mI/1.73m2min) and FF increased
(0.17±0.01 vs 0.19±0.03. both P<0.05). In Study One,
following AA, GFR and RPF did not change (68±8 and
567±102m1/1.73 m2mln, at 180 mm). In contrast, in
Study Two both GFR and RPF increased significantly (90±12
and 517±90 mI/m2min, P<0.0i). percentage changes in
GFR (116±4% vs 125±10%) and RPF (123±3% vs 128±
14%) following AA were similar to what observed in C. In
ON, plasma insulin (10±2 vs 18±3 uU/ ml) and glucagon
levels (53±10 vs 267±46 pg/mI) rose similarly in the two
studies. It is concluded that in GN P restrIction lowers RPF,
normalizes FE and restores a normal HD response to AA. P
restriction may prevent renal HD alterations in ON.
AMMONIA (AM) METABOLISM IN REMNANT KIDNEYS
OF UREMIC RATS. ROLE OF IARATHYROAD
HORMONE (PTH). Y.C. Chen, A. Chen, O.D.Jo
and N. Yanagawa, Neph. Div., Sepulveda
VAMC, UCLA, Los Angeles, CA.
The adaptive increase of AM production
by remnant kidneys contributes to the
maintenance of acid—base balance in
uremia. Since hyperparathyroidism prevails
in u,çemia4 and we have observed that PTH
(10 —l8' N) stimulates the in vitro AM
production by rat renal cortex, the role
of PTH in AM metabolism in remnant kidneys
was examined. Rats were made uremic by 5/6
nephrectomy (Nx); parathyroidectomy (PTx)
was performed by electrocauterization and
PTH was infused via Aztec minipump. Five
groups of rats [control (I) , Prx (II) , Nx
(III), Nx+PTx (IV), Nx+PTx+PTH (V)j were
maintained on same food intake and both
the renal AM content (AC, nmol/mg) and the
in vitro renal cortex AM production from
5mM glutamine (At', nmol/mg/3omin) were
measured. Arterial pH and serum K were
similar among groups. (n=6 each, mean +S.E., *p<ØØ5 vs. I,+p<0.05 vs. III).
I II III IV V
(Cortex) 21.0 21.5 43.0* 28.0* 36.3*
AC + 2.2 + 1.3 + 4.3 + 2.2+ 2.5k
(Medulla) Th6.8 16 ,5*47 .2*2l,0*43 .7
+ 4.0 + 1.3 + l.6+ 3.6kAt' 149 — 127 — 218 l8]... 21953 5.9 10 7.3
In summary, these results indicate that
PTH influences intrarenal AM distribution
and plays an important role in the rise of
AC and At' of uremic rat remnant kidneys.
IMMUNOHISTOCHEMICAL DEMONSTRATION OF AN
INDUCIBLE CYSTATIN IN RAT KIDNEY INJURY.
Robert E. Cohen*, Gurrinder S. Bedi,
Mirdza E.Neiders*, and Bernice Noble. State
University of New York at Buffalo, Depts, of
Periodontology, Oral Biology, and Microbiology,
Schools of Medicine and Dental Mediclne,Buffalo
New York.
We have previously used a monospecific rabbit
antiserum to an inducible type 2 rat salivary
cystatin,for immunolocalization of the cystatin
in kidney tubule cells and submandibular glands
of isoproterenol-treated rats.The present study
investigated whether the cystatin is inducible in
other conditions that show kidney tubule injury.
Rats were treated with toxic doses of turpentine
(5 mL/kg),potassium dichromate (25 mg/kg), and
puromycin (150 mg/kg). Rats with chronic serum
sickness and Heymann nephritis were also used.
Kidneys were fixed in 10% formalin, embedded in
paraffin, and processed routinely. Peroxidase—
antiperoxidase immunohistochemistry revealed
specific staining for cystatin which was found
generally within the cytoplasm of the proximal
tubules in the cortex and outer stripe of the
medulla. Weak staining was found in 3/3 rats
treated with turpentine;strong staining in 5/5
rats treated with chromate, and moderate stain-
ing in 4/10 rats treated with puromycin. In Hey—
mann nephritis, cystatin was present in 7/31 rats
with proteinuria lasting 6—15 weeks,and none(0/7)
with proteinuria of shorter duration. Strong
staining was also observed in 8/8 rats with mod-
erate to severe chronic serum sickness.This study
shows that elaboration of type 2 cystatin may be
a generalized physiological response to tissue
injury such as proximal tubule damage.
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A THROMBOXANE SYNTHETASE INHIBITOR (TSI)
AMELIORATES THE PROTEINURIA INDUCED BY
HIGH PROTEIN FEEDING IN DIABETIC RATS. D'M.
Collins*, M. Maniscalco*, C.F. Best*, T. M. Coffman, P.
E. Kiotman. Duke University and Durham VA Medical
Centers, Durham, N.C.
High protein feeding exacerbates proteinuria in diabetic
rats. We have previously shown that this effect occurs in
association with an increase in renal thromboxane
production. The present study was designed to examine
whether thromboxane contributes to the development of
proteinuria in this model. Male Sprague Dawley rats with
streptozotocin (65 mg/kg) induced diabetes were pairfed 8%
or 60% protein (P) diets. Some 60% P rats also received the
TSI dazmegrel (50 mg/kg/day) from the time diabetes was
induced. Six months later, urinary protein excretion (mg/24
hr), inulin clearance and renal blood flow (RBF) (mi/mm/kg)
were measured. Blood pressure was not different between
groups. Glycosylated hemoglobin was higher in the 8% p
than in the 60% p or 60% P + TSI group (p<O.OO5), but not
different between 60% P fed groups.
Group 8% p 60% P 60% p + TSI
Cinulin 11,68±1.21 12.04±1.58 10.12±1.44
RBF 71.44±9.23 69.88±11.52 64.27±10.43
Uprotein 15.83±4.51 25.90±4.01* 13.95±2.86+
*p<0.05 60% vs 8%, +p<O.O25 60% vs 60% TSI
We conclude that the thromboxane synthetase inhibitor
dazmegrel ameliorates proteinuria in diabetic rats fed a high a
protein diet. This effect occurs in the absence of a change in
systemic blood pressure or severity of diabetes. These
observations suggest that thromboxane plays a functional
role in the renal injury induced by dietary protein in diabetes.
Thromboxane appears to contribute to the development of
proteinuria through a mechanism unrelated to its
vasoconstrictive properties, since renal hemodynamics are
unaffected by protein feeding or by administration of the
thromboxane antagonist.
CHRONIC HIGH PROTEIN FEEDING DOES NOT
REDUCE GLOMERULAR FILTRATION RATE (GFR)
IN THE NORMAL RAT. D.M. Cpllins*. C.T. Rezzo*,
T.M. Coffman, P.E. Klotman. Duke University and
Durham Medical Centers, Durham, N.C.
High protein diets produce proteinuria and
glomerulosclerosis in the rat. However, it is unclear
whether chronic protein feeding reduces glomerular
filtration rate. We examined this question in the normal
rat. Male Sprague Dawley rats were pair fed diets
containing 8%, 20% or 60% casein beginning at six weeks
of age. Diets were maintained for two years. Inulin (Cm)
and PAH (CPAH) clearances were then measured by
standard techniques, and urinary protein was measured by
the Biorad method. Blood pressure at the time of study
was not different between groups. Kidney weight was
significantly higher in the 60% protein, fed rats
(1.97±0.01) than in rats fed a 20% (1.51±0.06) (p<O.OOS)
or 8% (1.60±0.21) protein diet (p<O.O5). Renal functional
data are summarized:
Diet 8% 20% 60%
Cm 4.78±0.83 5.02±1.05 5.26±0.71
(mi/mm/kg)
CPAH 14.34±2.37 13.18±2.99 15.21±1.07
(ml./min/kg)
U prot 8.24±2.19 9.39±5.29 22.84±6.70*
(mg124 hr
*p< 0.05, 60% vs 8% protein
We conclude that chronic high protein feeding does not
produce renal insufficiency in the normal rat. In fact,
lifetime ingestion of excessive protein does not affect
GFR. Thus, although high protein feeding may induce
proteinuria and morphologic evidence of glomerular injury,
these effects do not reduce the filtration capacity of the
kidney significantly.
DISASSOCIATION IN EXTRACELLULAR FLUID VOLUME (ECF)
AND RENAL FUNCTION IN II (EDM) AND 50 (LDM) DAY
MODERATE TO POORLY CONTROLLED AWAKE DIABETIC RATS.
R.C. CollinS*, R. Rasch*, R.C. Blantz, and
B.J. Tucker. Univ. of Calif, and VAMC, San Diego,
CA and Univ. of Aarhus, Aarhus, Denmark.
We have previously demonstrated that glomerular
hyperfiltratlon associated with insulin dependent
diabetes (DM) is not the result of expansion of
ECF in the first 2 weeks of DM. However, evidence
from human studies indicate increased ECF or
sodium retention in DM of longer duration, which
may contribute to the continuing hyperfiltration.
To examine this issue and whether the reduction in
glomerular filtration rate (GFR) due to acute
insulin (I) infusion is associated with decreased
ECF, male Wistar rats were chronically cannulated
either prior to (EOM, n=6) or after 7 weeks (1DM,
n=9) i.v. infusion of streptozotocin (65 mg/kg
BW). In LDM rats, ECF, GFR, renal plasma flow
(RPF), and sodium excretion (UNaV) were measured;
insulin was then Infused i.v. (Insulin R, 5U), the
rats were glucose clamped and the measurements
repeated. (Control n5, *p<O.05 to Control,
§P<O.O5 to LDM, values /100 gms 8W)
Bld.Sug. GFR RPF ECF UNaV
[mg/dl] I ml/min ] [%](lLeq/min]
Control 138±4 l.0±.1 3.41.1 30±1 0.2±.1
EDM 414±28* 1.71.1* 5.21.2* 16±2* 2.61.2*
1DM 313±11* 1.31.1* 4.01.1* 27±2 1.0±.P'
LDM+I 1O6±5* l.1±.l 3.61.3 24±4 1.61.3*
Both EDM and 1DM rats demonstrated increased
GFR due to increased RPF but not associated with
increased [CF. Insulin infusion decreased GFR
with no significant change in ECF indicating that
hyperfiltration associated with DM is most likely
due to intra- rather than extrarenal alterations.
IN VIVO GLOMERULAR UPTAKE OF NATIVE AND OXIDIZED
LOW DENSITY LIPOPROTEIN. G. Coritsidis,* J.
Neugarten, D. Schlondorff, Dept. of Med., Albert
Einstein College of Medicine.
We have previously demonstrated binding of
native human low density lipoprotein (LDL) by
rat mesangial cells in vitro. Furthermore, we
have found that OX—1DL binds to mesangial cells
to a greater degree than native LDL in vitro.
We now demonstrate in vivo uptake by rat glomeruli
of native and oxidized human LOL.
Two groups of rats were studied:
1) Normal rats were infused with radioiodinated
native LDL into the supra-renal aorta.
2) Normal rats were infused with oxidized
human LDL (OX—LOL) prepared by incubation of
LDL with copper. The oxidation was confirmed
by thiobarbituric acid assay. Glomeruli were
isolated via sequential sieving. Radioactivity
was determined in glomeruli and other tissues.
The following data were obtained 10 mm after
infusion (CPM/mg of tissue protein):
Glomeruli Cortex Medulla
LDL 1,225±203 1,956±345 3,849±1,043
OX—LDL 32,810±14,788* 5,344±552* 5,027±956
Liver Spleen Blood
LDL 4,409±1044 3,323±1,023 746±212
OX—LDL 20,609±3,615 30,867±19,174 435±182
*p<0.01
Autoradiography of kidney sections confirmed
glomerular uptake of radioiodinated lipoproteins.
Our data demonstrates glomerular uptake of
native LDL in vivo. Furthermore, uptake of OX—
101 was significantly higher compared to native
LDL. Uptake of OX—LDL via scavenger receptors
may lead to massive accumulation of cholesterol
and contribute to progressive glomerular injury.
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THE EFFECTS OF OXIDIZED LIPOPROTEINS ON
CULTURED NESAJIGIAL CELLS (MC). lj.,. Coritsidis*,
V. Rlfici*, D. Schlondorff, Albert Einstein
College of Medicine, Bronx, N.Y.
Hyperlipidemia may contribute to the
pathogenesis of glomerular sclerosis. In
analogy to atherosclerosis, oxidized LDL (OX-
101) may be a pathogenic factor. We therefore
compared binding of unmodified LDL ad OX-LDL
to MC and the resulting effects on (H]
thymidine incorporation. OX-IDI was prepared
from unmodified human LDL. Oxidation was
verified by electrophoretic mobility on agarose
gels and by thiobarbituric acid assay. For
binding styes MC were incubated at 4°C for 2
hrs with ( I] labeled LDL or OX-LDL. MC bound
OX-LDI and LDL in a concentration dependent
manner. Binding of OX-IDI was 2-3 fold higher
than that of kDL. 200-fold excess of OX-IDI
decreased 2 I] OX-LDL binding by 70%, whereas
an excess of 101 inhibited binding of OX-LOL by
only 30%. Furthermore, polyinosinic acid, which
blocks binding of OX-LDL to macrophages,
inhibited binding of OX-LDL but not that of LDL
to NC. Next we examined the effect of 101 and
OX-IDI on (3H] thymidine Incorporation by NC.
Unmodified 101 had no effect on thymidine
Incorporation at 100 and 2SOug/ml. In contrast
OX-LOL inhibited thymidine Incorporation by 30%
(P<0.05) at lOOug/ml and by 90% (P<O.02) at
250ug/ml.
We conclude that MC have two different types
of binding sites for LDL: one for IDI and an
additional one for OX-IDI. Furthermore, OX-LUL
appears toxic to MC. These findings may be of
relevance to glomerular damage in
hyperl Ipidemic states.
PASSIVE SODIUM FLUXES IN UREMIC RED BLOOD CELLS:
EVIDENCE FOR AN INCREASE IN GROUND FLUX. Dalila
Charma L. Ellis,* and Michael L. Tuck.
Olive View and Sepulveda VA Medical Centers and
UCLA School of Medicine, Los Angeles, CA.
We have previously reported in red blood cells
(RBC) from dialyzed patients (D) normal ouabain
and bumetanide—resistant (OBR) sodium (Na) efflux
but markedly increased OBR Na influx (3.53±0.90
mmol/Lcell/hr versus 1.53±0.29 in controls,
p<O.Ol). To test if this increased influx in D
occurs through one of the established OBR influx
pathways, we studied in 10 controls (C) and 9 D
patients, influx of Na through the chloride—anion
exchanger (C1/NaCO3'i and the sodium—hydrogen
antiport (Na+/H+). Cl"/NaCO3 was measured as
DIDS—sensitive, H3CO3—stimulated lithium (Li)
efflux in RBCs Li—loaded at 70 mM. Na+/H+ activ-
ity was measured at Vmax as net Na influx driven
by an outward 14+ gradient at external pH 8 and 6.
Flux rates expressed in mmol/L cell/hr were:
OBR Influx Pathways Controls Dialysis
C1/NaCO3 exchange 1.69± 2.0 1.59± l.19NS
Na+/H' antiport (Vmax) 54.0 75.5
There were no differences in the Vmax for
Cl/NaCOexchange and Na'f/H+ anitport between D
and C subjects. As total OBR influx is increased
in fresh RBCs from D patients, these findings
suggest that either membrane ground permeability
or an unidentified Na influx pathway is increased
in uremia. These results point to changes in
membrane structure rather than circulating
factors to explain Na transport abnormalities in
uremia.
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RENAL FUNCTION AND PROTEIN INTAKE FOLLOWING
STREPTOZOTOCIN-INDUCED DIABETES IN THE FISCHER
RAT. Pedro Cortes. Gilberto Vera , and Francis Dumler
Dept. of Medicine, Hemy Ford Hospital. Detroit. Michigan.
Renal hyperfunction has been characteristically
associated with experimental diabetes (D). In addition,
high protein Intake Is assumed to enhance this change. To
Investigate the relationship between protein Intake and
diabetes we have studied the effects of 5,20 and 50%
lactalbumin containing diets incontrol (C) and non-treated
Streptozotocln Injected rats. At 5 and28 days after
induction of D, GFR was measured in anesthetized animals
under euvolemic conditions as the clearance of 3H Inulin.
Since marked hyperlipidemla Is present In D, varying with
protein intake(%plasma water D-50, 95.294±0.9: D-5.
91.8%±3.6, P<O.OOl) plasma water inulin concentration
was used to calculateGFR inD and C rats. Results (mi/mm)
expressed as mean±SDwere as foUows:
Al5 days: Control Diabetic
5% prot. 1.71±0.50(19) 1.65±0.25(8) >0.05
20%prot. 2.07±0.19(10) 1.92±1.17(4) >0.05
50%prot. 2.47±0.86(4) 1.60±0.25(5) <0.001
Al28 days:
5%prot. 1.58±0.45(10) 1.31±0.66(11) >0.05
20%prot. 1.86±0.59(6) 1.32±0.36(7) >0.05
50%prot. 2.72±0.30(1)1 1.27±0.70(7) <0.001
P<0.01 as compared to the 20% proteIn group.
In D rats, which are likely to be hyperphagic,
hyperfultratlon was not present as compared toC
Irrespective of the protein content of the diet. In addition.
in I)ahigh dietary protein (50%) dId not Increase GPR over
values In groups fed diets of a lower protein content. This Is
In marked contrast to what was observed in C. In these
animals, the effect ofa 50% protein diet was to Incease GFR.
The results obtained In this strain of rats suggest that the
previously reported adverse effects of hyperfiltratlon and
high dietaly protein on the progression of diabetic
glomerular damage In the ratmay not always be related to
anIncreased GFR
RELATIONSHIP OF BWOD CHOLESTEROL TO UREMIC STATUS
IN THE CPK/CPK MOUSE. John F.S. Crocker, Malcolm
R. Ogborn*, Gordon J. Boyd*, W.Carl Breckenridge*,
and Kent DOoley*. Dept. of Pediatrics and Bio-
chemistry, Daihousie Univ., Halifax, NS, CANADA.
Serum lipid abnormalities have previously been
described in patients with chronic renal failure.
The etiology of the abnormality appears to be
heterogeneous and whether therapy is indicated is
often speculative. The cpk/cpk mouse mutant has
autosomal recessive polycystic kidney disease and
dies of uremia at 3 to 4 weeks of age. We studied
cpk/cpk mice as well as animals from the background
strains CS7BL/6J to investigate their lipid status.
Mice were bled by cardiac puncture for measurement;
of cholesterol, triglyceride, urea and creatinine
at 8, 15 and 21 days. In the cystic animals, serum
cholesterol values were 2.80 (±0.29 SD, n=5); 3.01
(±0.44 SD, n=6); 4.51 (±1.79 SD, n8) mmol/L vs
2.33 (±0.27 SD, nl9); 2.37 (±0.56 SD, n16); 1.90
(±0.50 SD, n=ll) mmol/L in control animals on days
8, 15 and 21 respectively. Serum cholesterol con-
tinued to rise in correlation to blood urea as the
animals approached terminal uremia. Urea values
ranged from 16.2 (±4.2 SD, n=5); 20.6 (±10.5 SD,
n=5); 54 (±14.9 SD, n=4) mmol/L in cystic animals
vs 10.0 (±3.3 SD, n=19); 9.2 (±5.0 SD, n=l4); 8.0
(±2,4 SD, nll) mmol/L in controls on days 8, 15
and 21 respectively. No significant difference
was noticed in triglyceride values, and serum
creatinine did not consistently reflect the degree
of renal failure in these animals. Thyroid function
was normal. This inbred mutant allows the lipid
abnormalities of uremia to be studied in a homo-
geneous population and in particular PKD for
better definition and perhaps consideration of
therapeutic interventions.
ATRIAL NATRIURETIC PEPTIDE STIMULATES
COMPENSATORY GLOMERULAR GROWTH.
Daniels. JC Rholl8, SM Kren*, TH Hostetter.
University of Minnesota, Minneapolis, MN.
Increased dietary salt intake augments compensatory
hypertrophy and proteinuria independently of blood
pressure in the remnant kidney model of renal disease
(Kidney mt 29:244). Atrial natriuretic peptide (ANP) is
one hormone which is known to be altered with changes
in salt intake and could mediate these effects.
Therefore, we determined the effects of a two week
infusion of ANP (rat atriopeptin III 36 ng/min) using a
subcutaneous AIza Pump (2002) in rats subjected to
1 2/3 nephrectomy (NPX) and maintained on a minimal
(0.06%) Na diet. Results (mean SEM; *p<05):
WEIGHT CREATININE GLOMERULAR KIDNEY
CLEARANCE VOLUME WEIGHT
S mi/mm x 10m*n3 g
w,t dry
NPX 205 .51 .87 1.08 .25
(n=7) .07 .04
NPX + ANP 206 .44 1.06* 1.07 .21
(n=9) 7 .07 .06 .06
ANP infused rats exhibited a trend towards increased
proteinuria (88 10 (NPX) vs 123 20 mg/24 hr (ANP
+ NPX) despite a significantly lower systolic BP (152
8 (NPX) vs 180 .1. 8 mmHg (ANP) + NPX; p<.05). Thus,
a chronic infusion of ANP augmented glomerular size,
analogous to the effect of dietary salt supplementation,
but had no effect on kidney or body weight. ANP may
be an important stimulator of compentatory glomerular
growth.
HYPERLIPIDEMIA IS UNRELATED TO ALBUMIN
SYNTHESIS OR ALBUMIN GENE EXPRESSION IN
NEPHROTIC RATS FN Hutchison, GA
Kaysen, U.C. Davis and VAMC, Martinez, CA
Hyperlipidemia has been postulated to increase
in parallel with albumin synthesis (ASYN: mg/hr)
in nephrosis. Using dietary protein manipulation to
modulate ASYN, we measured ASYN, albumin mRNA
(AmRNA, relative to IS actin), albuminuria (UalbV),
renal albumin clearance (CAlb, i&l/min), serum
cholesterol (Chol, mg/dl), triglyceride (TG, mg/dl),
and albumin (Salb, mg/ml) in 38 rats with Heymann
nephritis (RN) fed diets of either 8.5% protein
(LPN), 40% protein (HPN) or 40% protein + enalapril(HPE) (to modulate UalbV), and in 12 normal rats





ASYN, AmRNA, Chol and TG were elevated in HPN
compared to LPN, however ASYN and AmRNA
remained elevated in HPE, but Calb, Chol and TG
were reduced. TG correlated with CA1b and Chol
with UalbV by multiple regression in all SN but
not with ASYN, Amrna, or Salb. ASYN was 16±.3 in
HPC vs 11±.3 in LPC P<0.O01, yet Chol was 95 in
each group and TG was 102±12 in LPC and 80±14
in HPC. Transcription of AmRNA relative to that of
28s ribosomal RNA measured in hepatic nuclei from
an additional 3 LPN and 3 HPN was .071±.007 in
LPN vs .201±.025 in HPN (p<O.O1), but Chol(438±131 vs 491±38) did not differ and Trig was
greater in the LPN (2924±1351 vs 218±28). Serum
lipid levels are not tightly linked to ASYN, AmRNA,
or to transcription of AmRNA in nephrosis.
ADDITIONAL ANTIPROTEINIJRIC EFFECT OF INDOMETHACIN
AND LISINOPRIL. PE de Jong4', JE Heeg*, B de Zeeuv*
(intr. by LW Statius van Epa). State University
Hospital Gronirsgen, The Netherlands.
Both the ACE-inhibitor lisinopril (Lisi) and
the NSAID indomethacin (Indo) lower proteinuria
in chronic renal disease (Kidney mt 1989;35).
This effect is supposedly caused by a reduction in
intraglomerular capillary pressure, due to a pre-
glomerular vasoconstriction in case of Indo and to
a postgloxnerular vasodilation by Lisj. If so, a
combination of both drugs could be more effective
in lowering proteinuria. We therefore studied the
effects of Indo (75 mg bid) and Lisi (10 mg oid)
separately and in combination in 8 patients (4 9,
4 6) with nephrotic range proteinuria (3.9 to 18.8
g/day; 5 MGP, 3 FLCS) in 2-month study periods. A
50 mmol sodium restriction and diuretics, when
necessary, were continued throughout the study.
The results (mean SEM) are shown in the table:
Control Indo Indo+Lisi Lisi
Prot.(g/d) 11.0±2.2 4.8±1.3 2.6±0.9 4.8±1.1
MAP (mmHg) 97±4 103±5 91±5 88±4
CFR (mi/miss) 80±15 69±14 58±11 72±14K (mmol/1) 4.3±0.2 4.9±0.3 5.3±0.2 4.9±0.2
Indo and Lisi reduced proteinuria separately by
60±51 and 50±10%, respectively. An additive effect
was observed after adding Lisi to Indo as protein-
uria was reduced by 76±7% vs control and by 33±19%
vs Indo. On the combination proteinuria was 39±20%
lower vs Lisi. CFR fell by 9±5% on Lisi by 15±5%
on Indo and by 24±6% on the combination. Thus the
combination of Indo and Lisi has an additive anti-
proteinuric effect which suggests that these drugs
act via different mechanisms. This therapy may be
uaeful in symptomatic treatment of nephrotic syn-
drome, but GFR and serum should be monitored.
INCREASED PROSTAGLANDIN SYHTRESIS DURING THE
RENAL HYPERFILTRATION RESPONSE (ERR) TO A MEAT
MEAL(MM) IN HEALTHY HUMANS. Natale G.DeSanto,
Lorenzo Calo,Pietro Anastasio,Giulia Coscarella,
Salvatore Coppola, Silvana Favaro,Giovambattista
Capasso,and Arturo Borsatti (introduced by S.G.
Massry)Universities of Naples and Padua, Italy
Prostaglandins have been considered as the
effector system in the renal hemodynamic
response to a MM but their role remains
undefined.Thjs work was devised to assess the
role of the prostaglandin system in the course
of the RHR to a MM.Two studies were
accomplished:Study 1 to assess the effect of a
MN on urinary prostaglandins during the 81St to a
MM, and Study 2 to assess the effect of Aspirin
on urinary prostaglandins and RilE to a meat
meal. We studied 2 groups(5 subjects each)of
healthy men in the course of 8 clearance periods
3 before(each lasting 30 min)and 5 after(at 30,
60,90,120 and 180 min)the MM(2 g/kg B.W. of
proteins as cooked red meat).We measured GFR
(inulin),and urinary PGE2,6-keto-PGF TxB . In
study 1 during the SHE to MM PGE in&ased2from
baseline values of 3832 pgmin up to 6628
(p<O.01).On turn 6keto-PGFjncreased from
1713 pg/miss to 2775 pg/min(p<o.05).
Also TxB increased from 1053 +188 pg/mm to
1568 2 Aspirin
(15 mg/kg i.v. together with the MM) did not
prevent the RIlE but reduced significantly
urinary prostaglandins (p<O.OO1). In conclusion
MM induces Renal Prostanojd Synthesis but
suppression of the latter does not prevent the
RHR in healthy humans.
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A ROLE FOR CLOMERIJLAR MACROPHAGES IN THE
PROGRESSION OF PUROMYCIN ANINONUCLEOSIDE
NEPHROSIS. Jonathan R. Diamond, Ivona Pesek*,
and Morris J. Karnovsky. Department of Pathology,
Harvard Medical School, Boston, MA.
Chronic puromycin aminonucleoside (PA)
nephrosis has two phases of albuminuria (UsibY).
The acute phase is associated with an increase in
the glonierular macrophage number (GMØ#), while
the recurrent one is accompanied by
glomerulosclerosis (CS). We examined the
relationship between a decreased GM## during the
acute lJalbT phase, induced by maintaining male
Sprague-Dawley rats on an essential fatty acid
deficient (EFAD) diet, and the developement of CS
and recurrent Animals fed either a
standard laboratory (S) or an EFAD diet for 2
months received a single intrajugular bolus of PA
(50 mg/kg BW). Four weeks later, during
spontaneous resolution of the nephrotic syndrome,
EFAD rats began the (5) diet for the remainder of
this 18 week study. Despite comparable UalbV at
2 weeks after PA; CMØ# (2±0.3 vs. 11±1 cells,
p<.OO1), isolated glomerular TXB2 production
(2+0.3 vs. 4±0.5 pmol/mg protein, p<.Ol),
circulating leukocyte (p<.OS) and monocyte
(p<.O2) counts were all significantly reduced in
EFAD rats. Recurrent UalbV values at 8 and 12
weeks after PA were significantly lower (p<.Ol)
in EFAD rats. At the conclusion of the study,
EFAD rats had a 50% reduction in Ua1bl (62±17 vs.
115±34 mg/day); a greater inulin clearance
(1.5÷0.1 vs. 0.9±0.1 mi/mm, p<.O5) and a lower
%GS (10±3 vs. 32±5%, p<.OO1). In summary, an
EFAD diet given only during the acute UalbV phase
may lessen the progressive renal injury by
decreasing the CMØ#.
GLOMERIJLAR HYPERTROPHY, MESANGIAL
SCLEROSIS, & MATRIX COMPOSITION: ROLE OF
IGF-1 & GROWTH HORMONE (GB) P. Doj, L.
Striker, and G. Striker. NIDDK, NIH,
Bethesda, MD.
Gloinerular sclerosis is thought to be
linked to hypertrophy. Both IGF—land GB
induced hypertrophy but sclerosis was
seen only in mice transgenic for GM (Am J
Path 131:398,1989). Body and organ
weight paralleled IGF—l levels in both
types of mice. In GM mice: urinary
alb/Cr was 8x control at l9wks;
glomerular size was 2.9x and 3.3x
controls (7wks and l9wks); and the
glosseruli were disproportionately
enlarged. In IGF—l mice: urinary alb/Cr
was l.7x control at 19 wks; glomerular
size was 1.3x and 1.7x controls (7wks and
l9wks). Frozen sections were examined
using polyclonal affinity-purified
antibodies to collagen (types I,III,IV)
and inonoclonal antibodies to the core
protein of heparin sulfate proteoglycan
(HSPG). In the mesangial areas of GH
nice type IV collagen and HSPG increased
from 3+ at 7wks to 4+ at l9wks and
mesangial type I collagen (absent in
controls) was present and increased from
1+ to 2+ (7 and l9wks). Type III
collagen was restricted to the
interstitium.
Thus GH induces glomerular hypertrophy
and sclerosis whereas the hypertrophy
induced by IGF—l alone is not associated
with either sclerosis or matrix
alterations.
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RENAL PROTECTIVE ACTIONS OF NIFEDIPINE AND
ENALAPRIL: AVERTING THE HYPERTROPHIED,
HYPERTENSIVE GLOMERULUS. L. D. Dwprkin, M.
Parker,* H. D. Feiner, E. Tolbert.* New York University
Medical Center, New York, N.Y.
Glomerular hypertension and renal hypertrophy, by
increasing capillary wall tension, may act synergistically to
promote glomerular sclerosis. ACE inhibitors are believed
to lessen sclerosis by reducing glomerular transcapillary
pressure (P). They have not been shown to inhibit
compensatory kidney growth. Conversely, calcium blockers
are reported to limit hypertrophy and glomerular sclerosis,
without reducing glomerular pressure. To determine
whether nifedipine could prevent renal injury in SHR and
to compare its actions to those of an ACE inhibitor, we
studied rats, uninephrectoniized (UNX) at 6 weeks of age,
either untreated (CON), given nifedipine (NIF), or enalapril
(ENP). Awake systolic pressure and protein excretion rate
(PROT) were determined monthly. After 30 weeks, mean
arterial pressure was measured (MAP), kidneys were
perfusion fixed, weighed (KW) and examined for
glomerular sclerosis (SCLER). P was determined in
separate micropuncture studies 5 weeks after UNX.
GROUP MAP PROT KW SCLER l'
mmHg mg 24h g 96 mmHg
CON 180±4 60±8 2.9±0.1 24±3 55±2
NIF 126±4* 31±4* 2.6±0.lt 8±3 45±1'
ENP 116±4* 23±3* 2.6±0.1* 5±1* 46±2*
Mean±S.E.; • Pc0.05 vs. CON; t PO.O6 vs. CON
In UNX SHR, NIF is as effective as ENP in preventing
glomerular injury. In fact, both agents have unrecognized
beneficial effects on two major determinants of glomerular
injury; nifedipine reduces P and enalapril inhibits
compensatory kidney growth. These indings suggest that
calcium blockers may provide an effective alternative to
ACE inhibitors in preventing progressive kidney damage in
patients with hypertension and renal disease.
EFFIt'IS OF Th HOIDME (aI) 1FICIENCY C flE
DEVD82T OF GI JIDSCtEI86IS (CS) fl RIs!IS.
A.M, El Nahas*, J.E. Is Carpentier*, A.H.
ett* (intr. by L.G. Fine). Sheffield Renal
Unit, Northern General Hospital, Sheffield, 13K.
CS may play a role in progressive gklrulo-
sclerosis (GS). In this sttx5y, we explored the
effect of CS deficiescy on progressive ctironic
renal failure (CRF) aM CS in rats followij
5/6th neçirectany (SNX). We ccepared SNx-Wistar
to SNx-dwarf rats over 120 days. Body weight,
blood pressure, proteinuria aM serun creatinine
were neasured nsinthly until sacrifice (day 120)
when renal histology was assessed.
The csrse of the uoderlyin nephropathy was
milder in dwarf rats despite a xaiparable initial





S Creat(pnl/l) GBsonre (0—4)
Wistars 302 173 109 74 2.28 0.641arfs 24±28 65±15 1.64± 0.19
p 0.0001 0.0028 0.0037
CS deficiersy protects frcta progressive CRF mod
GB in rats with renal ablation. The mechanism of
suds protection renains to be determined.
THE ROLE OF ISCHEMIA IN ACQUIRED CYSTIC
KIDNEY DISEASE. W.C. Elliott,°' E.P. Cohen, A.J.
Taylor.* Department ofMedicine andDept. of Radiology,
Medical College of Wisconsin, Milwaukee, WI.
Acquired cystic kidney disease (ACKD) is cyst formation in
failing non-cystic kidneys. ACKD occurs before the onset of
ESRD and is more prevalent with time on dialysis. Its
pathogenesis remains speculative. We observed the presence
of unilateral cyst formation in five patients with severe
unilateral atherosclerotic renovascular disease. Only two
patients were uremic, none were infected or obstructed, and
all had virtually complete vascular occlusion with ipsilateral
renal atrophy and concomitant cyst formation, multiple in
four cases. Arterial insufficiency was documented by
arteriography (3) and radionuclide scanning (2). Cysts were
seen with CT scanning(3) or ultrasonography (US) (2). A
five-year review of over 300 aortorenal angiograms yielded
one of these cases, and one other case where a cyst formed
opposite a severe stenosis. Only 10 of 14 angiograms with
virtual renal arterial occlusion were accompanied by US or
CT, prohibiting analysis of larger numbers of such cases.
These observations suggest that progressive renal arterial
occlusion usually leads to atrophy but may also promote cyst
formation. ACKD is thus not necessarily associated with
uremia, and may derive from severely reduced blood flow
and progressive ischemia.
GLOMERULAR hYDRAULIC CONDUCTIVITY IN EXPERIMENTAL
DIABETES MELLITUS VARIES WITH HYPERGLYCEMIA AND WITH
INSULIN THERAPY. LJ.i1.ll. TB Wiegmarmi, VJ Savin. U of
Arkansas, Little Rock. AR and U of Kansas tied. Ctr.,
Kansas City, KS.
To investigate the effects of hyperglycemia and
insulin therapy on glsmerular ultrafiltration co-
efficlent(Kf) and hydraulic conductivity (Lp), we
studied rats 3 no, after induction of diabetes(DM).
Rats on a simi Icr protocol for 5 no, have normal
glomerular structure. We induced SM by IV
streptozotocin(STZ), 50 or 60mg/kg in 90gm. rats. Rats
treated with insulin for the 3 months or for only the
final week and age matched controls (C) were also
studied. Kf and Lp were calculated from filtration
studies of isolated glomeruli. Mean blood glucose was
640 after STZ6Omg/kg and 390 mg/dl after STZSQ mg/kg or
insulin. Rat weight(RW), kidney weight and glsmerular
volune(V) in EM were each inversely proportional to
glucose (p00.01). CCr was less in SM than C but Ccr/RW
was not altered. Kf was proportional to V in both C
and DR rats (p'O.Ol). Lp was correlated with blood
glucose of SM rats tr=0.52,po0.05). Lp for individual
glomeruli of Dii rats was increased in STZ6O mg/kg
(1.1900.10) but not in STZ5O mg/kg rats and was
decreased after chronic or short term insulin treatment
(0.920.O8) ceepared to control (1.03f0.OZsN)sm ut/mm
rmHg cm2 pvo.02). Thus, Lp was elevated by severe
chronic hyperglycemia. Chronic insulin treatment
prevented this increase and revealed a decrease in Lp;
short term insulin treatment also lowered Lp. These
findings, which occur prior to changes in glornerular
structure, indicate that chronic hyperglycemia and
insulin may modify Lp independently. Effects of
hyperglycemia and of insulin treatment mist each be
considered when evaluating glornerular function in SM.
UREMIA-ASSOCIATED MEDIATORS OF CATABOLISM: THE
INFLUENCE OF pH ON A MODEL OF MUSCLE BC314-1
MYOCYTES. B.K. Enzland*, J. Chastain' and WE.
Mitch. Dept. Med., Emory U, Atlanta GA.
Chronically uremic (CRF) rats have increased
corticosterone production and we have found that
metabolic acidosis stimulates protein degradation
(PD) in their muscle (JCI 79:1099). BC3H-l myoc-
ytes were used as a model of skeletal muscle to
determine if pH regulates protein and amino acid
turnover in these cells.
Myocytes were grown in media at pH 7.4; dexa-
methasone (equivalent to 50 ug/dl cortisol) and a
norunetabolized amino acid, [1 C]Phenylalanine (Phe)
(to label protein) were added for 6 days. After
chasing with 2 mM Phe, incubation at pH 7.1 for 2
hours increased rate of PD (release of Phe) from
4.3 0.4 to 5.3 0.1 as I release/2 hrs P<0.05);
incubation for 42 hours at pH 7.1 confirmed the
proteolytic effect of low pH (51 1, pH 7.1 vs 46
1, pH 7.4 as 1 release/42 hrs; P<O.Ol). Since
glucocorticoids (CC) can suppress protein synthesis
(PS) and activate breakdown of branched-chain amino
acids (BCAA) in rat muscle, we studied myocytes
grown in media with < 0.05 ug/dl cortisol and incu-
bated without GC to determine if a low pH influ-
enced PS and BCAA metabolism independently of CC.
PS (measured as the rate of incorporation of
[14C]Phe into protein) decreased progressively from
pH 7.6 to 7.1; the most marked effect on PS was a
stimulation at pH values > 7.4. Even without CC,
low pH stimulated [1-14C]Valine decarboxylation (63
6, pH 7.4 vs 199 10 DPM/ug protein/4 h, pH 7.2;
P<O.0001). Protein and amino acid catabolism in
BC3H-1 myocytes are accelerated by acid, a mediator
of catabolism in CRF. Long-lived proteins as well
as the essential amino acids, BCAA, are susceptible
to the catabolic effects of a low pH.
MECHANISMS OF IMPAIRED INSULIN (I)
SECRETION IN CHRONIC RENAL FAILURE (CRF).
Oeorge Z. Fadda, Xin— 3m Zhou$, Loren
0. Lipson* and Shaul B. 1'lassrv. Div.
Nephrol. and Geriatric., Univ. So.
Calif. Sch. Med. Las Angeles, CA.
I secretion by pancreatic islets is
impaired in CRF due to chronic excess of
PTH. We examined the cellular pathways by
which this inhibition occurs using nor-
mal, CRF and PTX—normocalcemic CRF rats.
H3 deoxyglucose uptake and cAMP produc-
tion by islets were not different in the
3 groups. Islet content of I in CRF was
lower (PH' than in normal and PTX—CRF
rats. Glucose (6)—induced I release in
CRF was impaired but normal in PTX—CRF
rats. Despite low islet content of I in
CRF, glyceraldehyde (GL)—induced I re-
lease was normal. AlP content of islet in
CRF (3.6±0.4 pmol/islet) was lower
(p<O.Ol) than in normal or PTX—CRF
(13.2±1.1 & 13.10.9pmol/islet). Cytoso-
lic calcium (CC) was higher (p<O.O1) in
islet of CRF rats (245±9.6nM) than in
normal (137+5.1 nM) or CRF—PTX (158±9.8
nM) rats. Data show that 1) 0—induced I
secretion is impaired in CRF but EL—in-
duced release is normal and both are
normal in PTX—CRF rats, 2) the defect in
6—induced I release in CRF is not du, to
impaired 6 uptake or cAMP or I content of
islets but to defective metabolism of 6
to GL, 3) this latter defect is due to
reduced ATP content induced by high CC
of islets since a chronic rise in CC is
known to inhibit energy production (AlP).
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PHARMACOKINETICS OF AMINOGUANIDINE IN DIABETIC
PERSONS WITH REDUCED RENAL FUNCFION.
Friedman. Zee I.ook , Vera Delaney, Ida Walters , Ma,pana Markell,
ClintonD.?rown, Robert Galonaky, VeronicaTkacenko ,andKenneth
Cartwright. SUNY, Health Science Center at Brooklyn, Bklyn, NY,
and Geritech Inc., Northvale, NJ.
Diabetic nephropathy, a microvaaculopathy, results - in part - from
reversible chemicalbonding of glucose to proteins (glycation) followed
by the irreversible reaction of glycated proteins to form advanced
glycation endproducts (AGE). In a rat model of induced-diabetes,
aminoguanidine prevents crosslinking of glycated proteins and reduces
the quantity of AGE. As a prepratory step for a human trial to assess
the value of aminoguanidine in retarding the formation of AGE, we
determined its pharmacokinetics in diabetic and nondiabetic subjects
with normal renal functionand in diabetic persons with varymg degrees
of renal insufficiency.
Single300 and 1200 mg oral doses of aminoguanidine HCI were
administered to 7 diabetic and3 nondiabetic adult subjects (7women
and 3 men) who were then observed on a constant diet for 48 bra with
periodic determinations ofblood and urinasy levels of aminogpathdine.
lotbalamate and creatininc clearances corrected to 1.73 in' ranged
respectively from 12.1.148.9 mI/mm and 11.2.126.9 mI/mm.
Aminoguanidine was measured in blood and urineby high performance
liquid chromatography. Peak plasma amusoguanidine levels after a 300
mg dose (10 studies) ranged from 3.2-5.9 pg/mI andwere reached in
30-180 mm. Peak serum aminoguanidine levels after a 1200 mg dose
ranged from 14.0.25.9 pg/mI (4 studies) and were reached in 30-60
mm Urinary recovery of aminoguanidine within 48 hr of drug
ingestion ranged from 40.2.104% of the 300 mg dose and from 32.6.
85.6% of the 1200 mg dose. The half-life of aminoguanidine ranged
from 3.8 hr (GFR of 103.9 mI/mm) to 37.9 hr (GFRof 12.8 mI/min)
and was inversely correlated with GFR (m".0,19, r..'O.88 n-13). No
adverse reaction to ansinoguanidine has been noted to date.
We conclude that aminoguanidine is primarily excreted by the
kidney. Treatment protocols which include diabetic subjects with
reduced renal function will necessitate downward adjustment of the
dose of aminoguanidine as well as periodic monitoring of
aminoguanidine blood levels.
EXPRESSION OF INTERCELLULAR ADHESION MOLECULE—i
(ICAM-i) BY GLOMERULAR MESANGIAL CELLS IN FOCAL
SEGMENTAL GLOMERULOSCLEROSIS (FSGS). C Fuiano', S
Ferrone*, M Altomonte*, V Sepe', A Dal Cantonl (!i
troduced by G Andrea). Depts of Nephrology, Univ.
of Naples' and Catanzarol, Italy,and Dept of Micro
biology*. New York Medical College, Valhalla, NY.
This study investigated the distribution of
ICAM—1, a LFA—1 ligand that plays an important
role in immunological and inflammatory reactions,
in kidneys with FSGS. Frozen sections of renal bio
psies from 10 patients with "pure" FSGS (i.e. with
out proliferation of glomerular mesangial and endo
thelial cells) were tested by indirect immunopero
xidase with anti—ICAN monoclonal antibody CL 203.4
Positive results were obtained in 4 biopsies. The
staining was restricted to mesangial cells with a
focal and segmental pattern. This result Is spec
if ic since no staining was detected when MoAb 203.
4 was replaced with normal mouse IgG. Furthermore,
MoAb 203,4 did not stain sections of renal biopsy
from 10 patients with minimal change nephropathy
and membranous glomerulonephritis. No relation was
found between appearance of ICAM—i and clinical
parameters, or further evolution of the disease.
Because of the high susceptibility of ICAN—i to
modulation by cytokines, the present results su
gent an increased level of cytokines in kidneys
with FSGS. The role of ICAN—i in the pathogenesis
and clinical course of the disease remains to be
determined.
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ROLE OF GLOMERUL.AR HYPERTENSION. GLOMERULAR HYPER-
TROPHY AND LIPID DEPOSITION IN TIlE GENESIS OF GLON—
ERULAR SCLEROSIS (Cs) OF EXPERIMENTAL DIABETES (DPI)
CX Fulihara*, RU Padilha*, MM Santo5* and R Zatz —
Univ. of So Paulo Med. School, Sao Paulo, Brazil.
Elevations in glomerular hydraulic pressure
(Pgc) and glomerular volume (vg), as well as
glomerular lipid deposition, have been implicated
in the genesis of experimental GS. We investigated
the role of these factors in the development of CS
in DPI, Adult male Munich—Wistar rats were made
diabetic with streptozotocin, 65 mg/kg. Mid—morning
glycemia was kept moderately elevated with daily
injections of NPH insulin. Three groups of ON rats
(n—8 each) were studied: DISC (no treatment except
insulin), DM11 (hydralazine, 125 mg/i in the
drinking water) and ONE (enalapril, 20 mg/i in the
drinking water). Age—matched normal control (C)
rats (n8) were also studied. Results after 12
months (Means SE, MAPMean arterial pressure,
Cholserum cholesterol concentration, HbGGiycated
hemoglobin, *p<O,OS vs. C, §p<O.OS vs. DNC):
MAP Pgc Chol HbG Vg CS
—mmHg— mg/dl % ni
C 110±3 52±1 79±2 3±1 1.3±0.1 1.1±0,2
DISC 116±4 70±3* 121±15 6±1* 1.6±0.1 4.6±0.7*
DM11 97±2*8 67±2* 95±12 6±1* 1.5±0.1 4.3±0.6*
ONE 94±2*8 51±28 95±10 7±1* 1.4±0.1 0.4±0.18
Glomerular lipid deposits were seen only in DISC
and DM11 rats. Chol levels and glomerular hypertro—
phy were comparable in the 3 DII groups. However,
only when Pgc was normalized (group ONE) were CS
and lipid deposition prevented in diabetics.
Glomerular hypertension, but not glomerular
hypertrophy or Chol levels, appears to strongly
influence glomerular lipid deposition and the
development of GS in experimental ON.
INFLUENCE OF DIETARY PROTEIN CONTENT ON
GLOMERULAR HEMODYNAMICS AND PERMSELECTIVITY IN
NEPHROTOxIC SERUM NEPHRITIS. R. Gayner* and
J. Neugarten. Montef lore Med Ctr and Albert
Einstein Coll Ned, Bx, NY.
We have previously demonstrated that dietary
protein restriction improves gloiserular
size—permselectivity in nephrotoxic serum
nephrltis (NSN). We now attempt to elucidate the
mechanisw. Institution of dietary protein
restriction (6% protein) promptly reduced inulin
clearance (C ) and the fractional clearances
(Fe) of proin, albumin and globulin. Nadir
FC
, which occurred on the second day of
pJ€n restriction, was dissociated from nadir
C Gloserular hemodynamics were assessed on2 and 6% dietary protein:
C SNGFR P PtIn CC Prot
nl/min mm Hg %al/mm
NSN—24% 1.34±0.26 31±2 50±1 0.34±0.07
NSN—6% 0.71±0.14* 22±2* 46*1* 0.16±0.03*
*p < 0.05
The fractional clearances of dextrana of
molecular radii above 44 A were significantly
reduced on the 6% protein diet, p < 0.05. Pore
radius was not altered, however, the fraction of
glomerular filtrate permeating the shunt pathway
was reduced from 0.31% to 0.21% by dietary
protein restriction. Thus, dietary protein
restriction reduces protelnuria in nephrotoxic
serum nephritis both by reducing GFR and by
improving glomeruiar size selectivity due to
decreased utilization of the shunt pathway.
Abstracts 507
EVIDENCE FOR TYPE I COLLAGEN SYNTHESIS IN
DIABETIC GLOMERULOSCLEROSIS. Alan D. Glick',
Harry R. Jacobson and Michael A. Haralson'. Vanderbilt
Univ. Med. School, Dept. of Pathology and Div. of
Nephrology, Nashville, TN.
The structural hallmarks of diabetic renal disease are
glomerular capillary basement membrane thickening and a
marked increase in extracellular matrix deposition in the
mesangium. To date the precise identification of the
components present in the mesangial lesions remains
unresolved. Presumably, the mesangial cell may be the
source, at least in part, of this excess matrix. Although the
normal mesangium contains predominantly type IV collagen
and a small amount of type V molecules, current evidence
indicates that the major genetic type of collagen synthesized
by mesangial cells in culture is type I collagen. To explain
this discrepancy, it has been postulated that the expression
of type I collagen by the mesangial cell may reflect an
injury, Stress or sclerosis phenotype. However, the presence
of this genetic type of collagen within mesangial lesions in
rico has not yet been demonstrated. Since knowledge of the
components of the lesions may provide insights into the
pathogenesis of the process, we have undertaken studies to
ascertain if type I collagen is among the components present
in diabetic glomerulosclerosis. Ultrastructural examination of
ten cases of diabetic glomerulosclerosis from human biopsies
revealed the presence of banded fibers characteristic of
type I collagen within the mesangial matrix in the 5 cases
exhibiting nodular glomerulosclerosis. Immunofluorescence
staining of 2 cases of nodular glomerulosclerosis using
anti-human type I collagen antibodies demonstrated weak
but discernible staining within the mesangium. This initial
survey suggests that excess matrix present in the mesangial
lesions in diabetic glomerulosclerosis may contain type I
collagen.
THERE ARE NO IJRENIC INHIBITORS TO ERYTHROPOIETIN (EPO) IN CHRONIC
RENAL FAILURE (CRF). ggjç, JO Adawison*, CL Schneider°, and
JU Eschbach. Univ. of Washington, Seattle, WA and The New York
Blood Center, NY.
Inhibition of erythroid progenitor cellular growth to EPO has
been demonstrated when uremic sera Is incubated with marrow cells
in-vitro, but this effect Is non-specific, i.e. there is also
inhibition of teucocyte and platelet precursors. Nevertheless,
many havR thought the anemia of CRF partly due to such inhibitors.
With the availability of recoithinant htaean EPO (rHt.EPO), the issue
of ureluic inhibition can now be tested in-vivo, in humans.
We measured the erythroid response (ER) to different doses (15,
150 & 500 U/kg) of rHtLPO in 13 normal subjects (hematocrit
(Nct] :43.3± 4.1), and in patients (pts) with CRF: 22 hemodialysis
(ND) pts (Hct, 20.2± 3.0), 4 with progressive CRF (PCRF)
(Ilct:22.6± 1.0. creatinine (Cr1 :8.4± 1.9). and 2 with progressive
CRF due to transplant (TCRF) rejection (Hct:21.6± 0.8, Cr:5.8±
2.1). ER was determined by reticutocytosis (Ret) (corrected for
anemia, if present) and radloiron erythron transferrin uptake
(ETU) at baseline and 24 hrs after the 4th of every other day
doses of rHuEPO. The data are expressed as the percent change of
the mean values from baseline.
rHtSPO dose: 15 U/kg 150 U/kg 500 U/kg
A Ret ETU U Ret ETU U Bet ETU
normals 4 .72 .30 5 +139 • 48 4 .380 • 97
HO pts 4 .60 .88 15 .143 .173 5 +433 .304
PCRF 4 +291 +181
TCRF 2 .347 +444
There was a dose dependent increase in ER. At alt 3 doses of
rHuEPO, the ER was greater in CRF pts than in normats, probably
because the former had higher iron stores. Isesatosuppression did
not interfere with the action of rHuEPO. 110 uremic inhibition to
the action of rHuEPO could be demonstrated in-vivo. Therefore,
the anemia is due mainly to EPO deficiency.
A t4PARIS &.'IWkB ThE GICMEEJLAR DIJURIEE OF
MINIMAL CHANGE (McN) AND FDt/SE)lFNrAL
SCtEIS (FSGS) fl4 NEFlWYl'IC HLJEW1S. fi
Hashinoth,* R. SIbley, B.D. Myers. tts. ofMeli.cine aid Pathology. Stanford Univ. .
The glcsaerular sievin profile for dextran(radii 28-60 A) was used to estimate intrinsic
mBthrane properties in neJirotic patients with8 (N=l8) or FS (N=25) aid cantrols (N=16).
Restrictive pore radius was mealier in ) aid
FSGS (53 A) than controls (57 A, p<O.0i).However, progressive shuntinp of a fraction of
filtrate through non—restrictive pores (o.i) was
thserved in the nephrotic gr.]ps: 95±37 in EEGS
vs 76±13 in MCH (p<0.0l), vs 14±1 x10 in
controls (p<0.Ol). 0)0 exceeded aid correlated
strorily with fracticmai clearances of allxanin(r=0.89) and IgG (r=0.90) in irdividual
subjects. Caipited Kf (m1/mln.me1) aid GFR(aol/sin) were redu below control (13±1 aid
109±3) in )U4 (7±2 aid 78±7, p<O.01), aid
further lcwered in SGS (2±0 aid 37±5, p<0.01 vs
l*). Segmental (20%) aid g1cial sclerosis (15%
of glcaneruli) Ysrtai1ed filtration surface in
PSGS. In acdition, aorr*icznetry of non-sclerotic
glcmruli revealed the frequency of epithelialfiltration slits to be respectively lower(374±60 vs 655±75/me, p<0.05) aid basatent
methrane width greater (492±46 vs 363±i5mi,
p<0.005) in FSGS than MCN. We conclude that a
similar primary injury, tharacterized by barrier
size defects aid increased resistance to water
flow, typifies glaneruli in both MQ aid EE(S.
We propose that a nore extensive injury in FS(S
may explain unresponsiveness to therapy, aid
lead to progressive glcnerulosclerosis.
NON-ENZYMATIC GLYCATION OF ALBUMIN
ENHANCES ITS PERMEABILITY THROUGH THE
GLOMERULAR BASEMENT MEMBRANE (GBM).
EB Hauser', TH Hostetter, BS Daniels. University of
Minnesota, Minneapolis, Minnesota
Non-enzymatic glycation of proteins, which may alter
protein structure and function, has been implicated in
diabetic complications, including nephropathy. Glycated
albumin exhibits enhanced renal clearance relative to
non-glycated albumin and levels are increased in diabetic
plasma. Whether the increased clearance is due to
glomerular (cells vs GBM) or tubular factors is not
defined. We have developed an j jfl model of
filtration to study macromolecular permeability of GBM
independently of tubular and cellular factors (Clin. Res.
37:491A). Normal rat kidneys were perfused, glomeruli
isolated, and cellular material removed. Albumin was
incubated with 50 mM glucose for 3 weeks and glycated
and non-glycated albumin separated by affinity
chromatography. GBM (0.15 mg, >95% pure) was added to
a mini-ultrafiltration cell and consolidated under pressure
to form a continuous filter. Filtration of either glycated
or non-glycated albumin (4 g/dl in Krebs HCO3, pH 7.4)
was studied in random order at a physiologic pressure (50
mmHg): (n=5; mean scm; *p<.05)
Frsctional Clearance Hydraulic Conductivity
ml/min/mmHg
Glycsled Albumin .53 .15' .006 .0002
Non-glycated Albumin .15 .02 .006 .0002
Despite the small size of glucose (180MW) relative to
albumin (69,000MW), glycation markedly alters the GBM
permeability characteristics of albumin. Thus, the
augmented renal clearance of glycated albumin is due, at
least in part, to glomerular rather than tubular factors.
We speculate that enhanced GBM permeability of
glycated proteins may have a role in the pathogenesis of
diabetic nephropathy.
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MECHANISM OF THE ANTIPROTEINURIC EFFECT OF ACE
INHIBITION (ACEi) IN MAN. .TE HeeS*, D de Zeeuw*,
T Stelwagen*, PE de Jong* (intr. by VP Statius van
Epa). State University Hospital Groningen, The
Netherlands.
The antiproteinuric effect of ACE1 may, in
analogy with the antiproteinuric mechanism of the
NSAID indomethacin (Indo), be due to restoration
of affected glomerular permselectivity via renal
hemodynamic changes. To test this we studied the
changes in permselectivity in 12 patients with
overt proteinuria (3.2 to 10.5 g/d) before and
during Indo (75 mg bid) and before and during the
ACEi lisinopril (Lisi, 10 mg oid) using endogenous
albumin (Aib), IgG and a-2-macroglobulin (a2m) as
markers. Fractional clearance (Fc) of the three
different-sized proteins were derived from serum
and three 24-hr urine samples (using ELISA) at the
end of each 2-month study period. Fc of the three
proteins correlated linearly with molecular weightin each patient during all periods (mean r—-0.99
0.01). The mean slope of the individual regressionlines per period is given in the table.
l4ean±SEM Control Indo Control J,jgj_
Prot (g/d) 6.0±0.5 2.8±0.6 6.1±0.6 3.1±0.4
Aib Fc) 8.8±2.0 5.9±2.6 8.6±2.3 3.9±0.9
IgG Fc)10"4 0.6±0.2 0.3±0.1 0.7±0.3 0.2±0.1
a2m Fc) 0.03±0.01 0.01±0.00 0.03±0.01 0.01±0.00
slope(-') 67.7±1.2 70.8±1.1 68.2±1.2 71.3±1.0
During both drugs Fc of Aib, IgG and a2m fell
by respectively 51±10%, 70±8% and 82±5% on Indo
and 49±7%, 66±6% and 70±10% during Lisi. This
resulted in a decrease in slope (and thus increasein selectivity) by 4.8±1.2% (p<O.Ol) during Indo
and by 4.8±1.5% (p<0.Ol) during Lisi. We conclude
that like Indo, Lisi reduces overt proteinuria in
humans by increasing glomerular permselectivity.
HEPARINREDUCES SYNTHESIS OF COLLAGENOUS PROTEINS
IN RAT GLOMERULAR MESANGIAL CELLS (MC). T. Homma5,
C. BroadIev'. R.L. Hoover, I. Ichikawa and R.C. Harris. Dept. of
Pediatrics, Pathology and Medicine, Vanderbilt Univ. Nashville, TN.
Glomerulosclerosis and atherosclerosis are characterized by excessive
accumulation of extracellular matrix. In vivo, heparin administration
retards progression of these disorders. Although the mechanism of this
protective effect is not known, it has been attributed to its inhibitory
action on the growth of vascular smooth muscle cells and glomerular
mesangial cells. We have examined whether, in addition to cell
proliferation inhibition, heparin may also have a direct effect on collagen
production. We confirmed that 72 h exposure to heparin (10 158/mI)
reduced the growth rate of aubconfluent MC in 10% FCS by 29±5%
(n=5; p<0.005). To measure collagen production, confluent quiescent
mesangial cells(MC)were labeledwith (H] proline inthe presence of 8-
aminoproprionitrile and ascorbic acid. The synthesis of collagenous
proteinswas assessed in media and cell layer using purified collagenase.
Incorporation of ii proline into TCA precipitable fractions was linear
for at least 24 h (n5). When cells were incubated with heparin (10
Lg/ml) for 6 h, collagenase-digestable proteins in the media were
reduced from O.55±.03 to O.48±.02 xlO5 cpmlmg protein (n=4;p<O.05)
while non.collagenous proteins were unaffected (O.88±.03 vs 0,79±08;
n..4). Collagenous proteins, as well as non-collagenous proteins In the
cell layer were not affected by heparin (collagenous:2.23±.Ol vs
2.l6±.05; non.collagenous: 6.31±04 vs 6.58±.32; n=4). The effectof
heparin was dose-dependent; l00LgIml heparin further reduced the
amount of collagenous protein found in the media by 19±5% to
O.44±.02; n= 4; p<O.Ol vs control). Cell layer collagenous and non-
collagenous proteins were unaffected. Dc-sulfated anticoagulant and non-
anticoagulant heparin (kindly provided by Dr. S Klahr) at lo0jig/ml also
reduced the amount of collagenous proteins present in media to 0.43±03
(n=4;p<O.Ol) and 0.44±.03; n—4;p<O.Ol), respectively. Thus, the
percentage of total proteins secreted by MC that represented collagenous
proteins was reduced from 11±02% in control to 8.3±0.1% byl00xgIml
of heparin and to 8.3±0.3% and 8.8±0.3% by lOOlig/ml of de-sulfated
anticoagulant and non.anticoagulant heparins. Thus all heparin species
tested, including de-aulfated anticoagulant and non-anticoagulant heparms,
reduce synthesis of collagenase-sensitive proteins. Following glomerular
injury, the protective effect of heparin,in addition to its known
anticoagulant and growth inhibitory effects, may also be related to
inhibition of extracellular massix formation.
INSULIN flUITBITS INCBFSED PRD]W4AL 'IUJIAR (PT)
PLtJ% al(IV) saliA (al(IV)SIWA) LEVELS IN
DThBE'TIC RATS. C1 Ilna*, GSL tse*, PS ersea*,
sX Nast, E Salido*, H Gñllerno*, L Barajas, RJ
Glassock, SG Adler. Depts ! and Path, Harbor-
UCLA Med Ctr, brranoe, C.
Diabetic tubulointerstitial fibrosis and
basement mrbrane (T4) thickening may involve
alterations in collagen gene expression. We
measured "medullary" al(IV) and p-actln mRNAlevels 7 days after streptozotocin or diluentinjection In rats with untreated diabetes (L?8,
rs=9), insulin treated diabetes (213 s.c.) (MPH,
n=9) and controls (C, n=14). Senmt glucose was
LIINPHC (446±33 vs 284±27 vs 138±8 nmjdl,
p<O. 001). Glytxsuria was L?*NW>C and food
intake/body weight () was I = NW>C (pz0.0l).
Weight gain was L84KC (p<0.05). Creatnine
c1earanoe/3 was highest in NW and lowest in E84
(p"zO.OS). Proteinuria was higher in I]l than NW
and C (49.9±10.2 vs 8.3±1.8 and 7.3±1.2 stujday,
p<o. 001). Systolic BP and hesnatocrit were similar.
Kidney weight/3' was higher in U4 and NW vs C(1.09±0.05 and 1.07±0.03 vs 0.93±0.03/100 ga
p<0.Ol). Medullaxy al(IV)SWA was higher in li
(244±57%, p<0.Ol) than NW and C (87±12% and
l0O±12%,p>O.05). —actin m1A levels were similar
(gs0.O5). In situ hridization (n4) localized
al(lV)In'1A to PT in the deep cortex and nullary
coter stripe only In I4 and not in NW or C. Renal
norptsology after 7 days of I( was normal, but
after 9 months showed tubular/interstitialfibrosis, atrophy, TBM thickening,
glcmsen.slosclerosis and mild mesangial expansion.
In conclusion: NW normalizes increased PT al(IV)
1nPHA levels in L14 withesit inhibiting renal
hypertrchy or achieving euglycemia.
PREVENTION OF SCLEROSIS BY ANGIOTENSIN CONVERTING
ENZYME INHIBITOR (Cli) IS EFFECI'IVE ONLY ON GLOMERULI
WITH ONGOING HYPERTROPHY. M. lkoma*. T. Kawamura*,
A. Fogo5 and I. Ichikawa. Vanderbilt Univ. Med. Ctr., Nashville, TN.
A3-dimensional light microscopic analysis of individual glomeruli for
sclerosis index (SI: 0.4 scale) and maximum planar area (PAmax) revealed
that after subtotal nephrectomy (sNPX) early sclerotic changes
(SI1.5) develop with glomerular
hypertrophy (zone H) and further
advancement of sclerosis (51>1.5)
occurs with atrophy (zone A) (Kidney
Int., Oct.,'89). Moreover, CEI
treatment initiated at the time of sNPX
- protected glomeruli from entering into
(1s,m1') the advanced sclerosing stage by
attenuating progression of early sclerosis in zone H, To examine if CII is
also effective on glomeruli with advanced sclerosis in zone A, rats were
given enalapril (50 mg/L drinking water) between 8. 12th week after
5NPX. Biopsy (8wk) and autopsy (l2wk) specimens from both CE! treated
(n..5) and untreated rats (CONT; n—5) were examined for% of glomerular
population distributed in zone H vs. A, as well as average SI and PAmax
in each zone. (P0.05: * vs. 8wk; I CII vs CONT at l2wk)
zoneH sousA
%population SI PAmax % population SI PAmax
CONT 8wk 64 0.78 17.3 36 2.13 18.4
l2wk 37* 0.75 19.5 63 3.09* 22.0
cEl 8wk 75 0.52 18.1 25 2.36 17.1
l2wk 811 0.57 j9,7* 19 2.83* 20.8*
Thus, in CONT, progression of sclerosis in glomerull at various stages
shifted a large population of glomeruli from zone 1-1 to A, and within A,
average SI increased markedly. In contrast, CII prevented progression of
early sclerosis as evidenced by unchanged distribution of glomeruli between
zone H vs. A and unchanged average SI in zone H. Nevertheless, within
zone A, average SI ofCEIglomeruli increased considerably, indicating
that CII is ineffective on glomeruli at this stage. These stage-specific
effects of CII may underlie the absence of protective effect of CEI in
advanced renal diseases, in which a majority of glomesull are at atrophying
stages, and point to the importance ofuseofCII at early stages.
EFFEX1' OF LONG-ACTING CALCIUM INIRY BIOCKIR (CEB)
ON BLOOD PREHSURE (HP), RENAL PUNCTION AND
SURVIVAL OF UREIIIC RATS. C. Janosiripipat,* H.Z.
Zhou,* J.I. Shapiro, L. than, and R.W. Schrier.
Dept. Med., Univ. Colorado Sch. Med., Denver, CD.
To assess sore ccmpletely the beneficial effect
of a long-actixg CEB in chronic renal failure
(CRF), anipamil (A) was given orally to rats with5/6 nerectcany. One week after surgery, rats
were paired acoon3in to renal function, BP and
body weight. Rats were then pair-fed and received
either A (2 ns/kg/d in food, n=20) or placebo (C)(n=20). Actuarial survival at 2 and 3 nonths were
significantly better in rats that were treated
with A (p<. 05). To dissociate this beneficial
effect of A frcss HP control, a second series of
experinents were performed. Rats with remnant
kidneys (RK) were divided into 3 groups and
treated with A (2 sg/kg/d), hydralazine (H, 80
nq/l in drinking water) or C. Serum creatinine(Cr) and BR were determined at week 4, 8 and 12.
At week 8 At week 12
Cr(m/dl) BP(neHg) Cr(eg/dl) BP(nsrflg)A 0.90±.06 128±6 0.89±.05 121±5
H l.40±.2O* 126±6 l.4l±.91* 120±5
C l.73±.28@ 166±7@# 2.24±.51@ 177±6@#
(*p<.05 A vs H; @p<.05 A vs C; ltp'z.OS H vs C)
These results indicate that control of HP with A
or H in the RI< stabilizes renal function as
ccepared to C. Moreover, A exhibited signifi-
cantly greater protection of renal function than
H for the sane level of BR control. Thus, a long-
acting, daily CEB may provide 1) better
oc&pliance than dietary approaches, 2) negate
deletericus hypertensive effects, and 3) afford
an additional cytoprotective effect in the
prevention of prngression of CRF.
LOW RENIN AND DECREASED ANGIOTENSIN RESPONSIVENESS
IN THE OBESE ZUCKER (OZ) RAT. LA. Katz, C.T.
Harker*, H.P. O'Donnell, B.L. Kasiske and W.F.
Keane, Hennepin Co. Med. Ctr., Univ. of Minn.,
Mpls., MN and Ore. Health Sci. Univ. • Portland, OR.
Enalapril ameliorates focal glomerulosclerosis
and albuminuria in the obese Zucker (OZ) rat, a
model of non-insulin dependent diabetes mellitus
(Kidney mt. 35:434, 1989). We evaluated the
renin-angiotensin system in both 24 week old lean
Zucker (12) (N—9), and age-matched OZ rats (N—B).
Plasma renin activity (PEA) and renal tissue renin
content (RRC) were assessed. In addition, 3
millimeter aortic rings were denuded of endothelium
and suspended in organ baths filled with modified
Krebs -Ringer bicarbonate solution to measure
isometric tension in response to KC1, norepineph-
rine, acetylcholine, angiotensin I (Al) and
angiotensin II (All). PRA and RAG were 9.2 1.0
ng AI/mL/hr and 944 96 ng Al/mg/hr in 12 rats,
and were both reduced (p<.Ol) in OZ rats to 4.9
0.9 and 650 61 respectively. Aortic rings from 12
versus OZ did not differ in sensitivity to KC1 (10-
80 mM), norepinephrine (1O- to 105M), or
acetylcholine (10.8 to 1OM); as measured by BC-SO
values. However, OZ rats had reduced (P<.05)
contractile responses to both Al and All (10-10 to
1ON) which were blockable by enalaprilat and
P113, respectively. Thus, while enalapril is
effective in preventing glomerular disease in the
OZ rat, the OZ rat has a paradoxically low PRA and
ERG, and is hyporesponsive to Al and AIX compared
to control LB rats. Enalapril therapy may.
therefore, prevent glomerular injury by mechanisms
that are independent of the renin angiotensin
system in this animal model.
BRANCH CHAIN AMINO ACIDS AUGMENT NEITHER
ALBUMINURIA NOR ALBUMIN SYNTHESIS IN
NEPHROTIC RATS V. Martin',
H. Jones Jr.*, F.N Hutchison. Department of
Medicine Martinez V.A.M.C., U.C. Davis, Martinez CA.
Dietary protein restriction decreases both
albumin synthesis (AlbSyn) and urinary albumin
excretion (UalbV) in nephrotic rats. These two
effects are independently mediated (J.C.I. 83:1623—
1629). BCAA's augment AlbSyn in protein
malnutrition yet do not augment renal blood flow
or GFR, unlike mixed AA's. The effect of BCAA's
on proteinuria is unknown. Rats with Heymann
nephritis were fed a diet containing 8.5% protein(LP), 21% protein (NP), or an LP diet augmented
with either 2.36% BCAA'a, providing the same
amount of total BCAA's as in NP (LBC), or LP
augmented with 12.5% BCAA's (HBC), a diet
isonitrogenous to NP, for 10 days to determine
whether BCAA's would increase AlbSyn but not
UalbV in nephrosis. UalbV was measured at daysI and 10 and AibSyn was measured on day 10.
Sa1k_Aikno
imgL.day} u.g/jiü owL1Qz/AB
LP 6 268±29 86±15 14±2 4.3±.2
LBC 6 232±24 97±13 13±1 4.I±.2
HBC 6 274±28 83±16 12±1 3.9±.3
16±2
* P<0.0Ol vs other groups. UalbV decreased
significantly in LP, LBC and HBC (P<0.O01) but
remained unchanged in NP. GFR, was not different
among the four groups. Both increased UalbV and
increased AlbSyn that occur following dietary
protein augmentation are dependent upon the
specific AA's ingested and not upon total AA
intake. Both AlbSyn and UaIbV must each be
modulated by non BCAA's.
INJURIOUS EFFECTS OF 1.0W DENSITY LIPOPRO'rEIN (LDL)
ON HUMAN MESANGIAL CELLS (HMC). W.F. Keane, J.
Phillips*, B.L. Kasiske, M.P. O'Donnell, Y. Kim*.
Depts. of Med. and Peds., Hennepin Co. Med. Ctr.,
Univ. of Minn., Minneapolis, MN.
The mechanism by which hyperlipidemia
participates in progressive giomerular disease is
unknown, but could involve alterations in mesangial
cell growth and/or function. We therefore studied
the influence of human LDL on the growth and
proliferation of fetal HMC. LDL was prepared by
ultracentrifugation and used within one week ofpreparation. All studies were performed on HMC
from the 4th-6th passage. Synchronized HMC were
added to 0.5% lipoprotein deficient serum
containing 0-2000 pg/ml of LDL. Within 24 h, H-
thymidine incorporation was increased (p<O.OS), and
was maximum at LDL concentrations of 200 pg/mi. At
LDL concentrations of 1000 and 2000 pg/ml, 3H-
thymidine was reduced by 15% and 38%, respectively
(p<O.05). By 72 h, a 2-4 fold increase in HMC
growth was observed with LDL concentrations up to
200 pg/mi. In contrast, 1000-2000 pg/mi LDL
inhibited HMC growth. This inhibition was
associated with a 10-fold increase in LDL
malondialdehyde, a measure of lipid peroxidstion.
Oxidized LDL added to proliferating HNC caused a
similar inhibition of 3H-thymidine incorporation,
reflecting growth inhibition or cytoxicity. Thus,
low concentrations of LDL facilitate, and high
concentrations of LDL inhibit, HMC proliferation.
Moreover, LDL can be oxidized by HNC and this
altered LDL may be toxic to HMC.
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SPECIFICITY OF ABNORMAL CATION TRA1SPORT IN UREMIA:
DIFFERENCES IN MYOCARDIUM FROM SKELETAL MUSCLE.
R.A. Kelly*, B.K. England*, W. Drunil and WE.
Mitch. Dept. Med., Emory U School of Medicine and
Harvard Medical School, Atlanta CA and Boston MA.
It is assumed that abnormal cation transport in
red cells of some uremic patients indicates that
the defect occurs in other organs and by similar
mechanisms. We examined this hypothesis in chronic
uremic rats (CRF) and found lower NaK-ATPase acti-
vity in skeletal muscle and adipocytes (JCI
81:1197). In myocardium of rats, intracellular Na
(ICna) Is unaffected by CRF but is 2-fold higher in
skeletal muscle (P<O.02 vs pair-fed controls, C);
x SE (n—5).
MUSCLE mMol/L ICW mMol/Kg Fat-free solids
cardiac C 9.9 1.3 30.1 3.6
CRF 9.4 1.7 26.9 5.0
skeletal C 12.8 1.9 35.0 5.2
CRF 26.6 3.8 69.5 11.0
Cation transport (86Rb uptake) by myocardial
slices was assessed with or without ouabain,
furosemide and/or insulin. CR1' did not impair
uptake but [3H]ouabain binding was 29% lower
(p<O.OS). There were fewer low-affinity sites (max
binding: 3.76, CRF vs 9.92, control x 10-10 M/g)
but no difference in "high-affinity" sites or insu-
lin-stimulated 86RE flux. Incubation of myocardial
slices from normal rats with CRF sera did not
change 86Rb uptake. There was a negative correla-
tion between binding and heart weight/body weight
ratio in CBS (but not control) rats. Thus, uremia
impairs cation transport In skeletal muscle but
myocardium seems selectively spared from defective
cation transport except for changes in NaK-ATPase
number. The later defect is probably related to
hypertrophy. Abnormal cation transport in CRF is
tissue-specific.
CHANGFS OF GFR ACCORDING TO RENAL ABLATION (HA) Pd4D It)
PROTEIN LOADS. C. Kleinknecht*, M.BUrtin*, D.Laouari*,
hntr. by L. Bankir. INSER?1 U.192, Paris, France.
The rise of GFR after protein loads has been
widely studied in healthy subjects, little in diseased
patients, and not in animals with measured HA, so that
relation between GFR rise and nephron loss remains
hypothetical.
We measured inulin clearance (Cm) in rats, 4
weeks (w) after various levels of HA (0, 50, 60, 65,
70, 80 dod 85% of kidney weight removal) under diffe-
rent conditions of protein loading or feeding. In 54
rats fed a 10% casein diet Cm was 2.65 ml/nm with 0%
HA, showed a linear dicrease with HA which was slow
from 0 to 65%, and steep for 65-85% HA. An sminoacid
(AA) infusion (250 mg/hr/bOg BW) raised GFR parallely
to basal Ciii, with a constant 30% increase whatever the
HA (n"40), as did an untragastric casein load (ni4).
In 15 rats fed a 30% casein diet, AA resulted in a 40%.
Cm increase for all levels of HA, but basal Ciii was
higher (3O%) than that of rats fed the 10% casein diet
only for HA65%. To better evaluate the threshold le-
vel of HA for response to protein feeding, we compared
Ciii in rats fed a low, 7% (LP) and a high 30% (HP)
protein diet for 1) 3 w after HA, 2) 4 days, 3 w after
a normal feeding, in rats with HA ranging from 65 to
87%. After prolonged diets (n=31) Cm was much higher
with HP when HA was< 75% (0.72 vs 0.25 mi/mn, p< 0.001)
and not when HA was i.75% (0.23 vs 0.34, NS) despite
normal glomerular histology. After 4 days of different
feeding, Cm was higher with HP for HA<70% (1.46 vs
1.05, p< 0.001) and not for RA>,70% (0.25 vs 0.23).
Acute oral or intravenous protein loads enhance
GFR by a constant percent of basal value at all levels
of HA. By contrast, protein feeding affects G only
above a threshold level of HA and may help in evalua-
ting nephron loss.
PROTEIN INTAKE IS MORE IMPORTANT THAII BLOOD GLUCOSE IN
THE MODULATION OF GFR IN DIABETIC GLOMERULAR HYPERFIL-
TRATION.*P._Kontessls,*S.L. Jones?J.R. PintoR.Dod
dsE. Bognetti'M. Wiseman anO*G.C.Viberti (untr. by
Nick Zerefos), Unit for Metabolic Medicine, Guy's
Hospital, London, UK.
Blood glucose and protein intake modulate glomerular
filtration rate (GFR) in diabetic humans.We studied
the effect of these two variablgs in 8 diabetic patien-
ts (pts) with glomerular hyperfiltration (HF:GFR>135)
and 8 with normal GFR (NF:8O—l2Oml/mjn/l.73a,2) .Ameat
meal (80gm protein) was given during hyperglycaemic(H)
or euglycaemic (E) clamp after 3 weeks of normal prote-
in (NPD) or low protein diet (LPD:4Ogm/day).hnHFpts
on NPD inulin clearance GFR and PAM clearance RPF did
not increase after meat ingestion either during H (GFR
:152±5 vs 159±5,RPF;722±45vs 773±73m1/min/1.73m2;pe
0.2) orE (GFR: 148±5 vs 158±9,RPF:695±54vs 747±BOml/
lsin/1.73m2;p=O.2) .LPD lowered basal GFRand RPF and
restored the response to a meat meal whether on H(GFR:
127±4 vs 155±8,RPF:692±7O vs 785±65m1/min/1.73m2;p<
0.05) orE (GFR:133±6 vs 148±8,RPF:654±78vs 729±79ml/
min/1.73m2;p<O.O5) .In HF CFRand RPF rose In response
to protein load (GFR:111±7 vs 125±4,RPF;514±25vs 639±
71m1/min/1.732;p<O.05) independently of previous diet
and prevailing glycaemic level.The 8 of albumin and
IgG rose after the meal in HF and NF whether on NPD or
LPD independently of prevailing glycaemic level.Glu—
cagon (IRG) secretion rose by...30% after meat meal in
all experimental conditiona.Renal response to protein
load is impaired in HF on NPD independently of glyeae—
mit level and is restored to normal by LPD suggesting
that protein intake predominates over glycaemic con-
trol in the acute regulation of these pts.IRG does not
appear to be a mediator of these responses.A protein
load consistently alters glomerular permeability in-
dependently of GFR changes.
DIABETIC NEPHROPATHY AND POLYMORPHISM IN TUE GENE
CODING FOR THE ALPHA 1 CHAIN OF COLLAGEN IV.
A. Krolewskl K. Tryggvason J. Warram," L. Laffel
D. Housman*(intr. by J. D'Elia). Joslin Diabetes
Ctr., Boston, MA, and Dept. of Biochem., Univ. of
Oulu, Finland, and M.I.T., Cambridge, MA
To investigate whether the risk of diabetic
nephropathy is related to genetic variability in
collagen IV, a cohort of 171 patients with insu-
lin—dependent diabetes diagnosed at the Joslin
Clinic between 1966—72 was studied in 1987—88.
Nephropathy status was defined by the albumin ex-
cretion rate in pg/sin: NONE (0 — 69), INCIPIENT
(70 - 249) and OVERT (250+). DNA was extracted
from peripheral blood, digested with Hind III
endonuclease, electrophoresed and blotted onto
nylon membranes. These were hybridized with the
H-21 probe (3' part of the cDNA of collagen IV
alpha lchain) that recognizes 2 polymorphic frag-
ments: 3.6 and 2.5 kb. Their distribution was:
Hind II NONE INCIPIENT OVERT
Fragments # # #
3.6/3.6 23 6 8
2.5/2.5 27 9 9
3.6/2.5 53 4 32
X2 = 11.08, p<0.05 (4df)
Whereas patients without nephropathy had a dis-
tribution compatible with Hardy—Weinberg equilib-
rium, those with Incipient and overt nephropathy
had distorted distributions. The former had an
excess of homozygotes and a deficiency of hetero-
zygotes, while the latter had a reversed pattern.
In conclusion, heterozygotes for the alpha lchain
of collagen IV are at high risk of progression to
overt diabetic nephropathy, while homozygotes can
renlain in an incipient stage for a long time.
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NORMALIZATION OF THE RENAL HEMODYNAI4IC ABNOR-
MALITIES OF EARLY DIABETES IN TIlE ANEMIC RAT. tIM
Lafferty,* AJ King,* JL Troy.* 814 Brenner. andS
Anderson. Brigham and Women's Hosp., Boston, MA.
By reducing systemic and glomerular hyper-
tension, anemia limits renal injury in the
hypertensive renal ablation model. We studied
the role of hematocrit (Hct) in the renal
hemodynarnic response to diabetes, a normotensive
state. All rats were uninephrectornized, with
one group serving as nondiabetic controls (C,
n"7). Two insulin—treated moderately hypergly-
cemic diabetic groups were fed either standard
chow (D, n-6) or a low iron diet (DA, n—5), and
had comparable metabolic control (glycosylated
hemoglobin 6.8±.6 and 7.4±.81). At 4—10 wks:
(*p< .05 vs. C, •tp <.05 vs. D)
lict SNGFR RA x 1O ' C% ni/rn dyn.s.cm nl% gms
C 46±1 47±4 1.4±.1 51±2 188±17 1.3±.O4
D 42±1* 62±3* O.8±.1* 61±4* 263±19* 1.6±.1*
DA 26±l*t48±lt l.9±.3t 46±3t 208±41 1.8±.1*f
0 rats had slightly reduced lict values, and
normal blood pressure (BP). In these rats, the
single nephron (SN) GFR was elevated due to
decreased afferent arteriolar resistance (RA),
with consequent elevation in the glomerular
capillary hydraulic pressure (P0 ) and plasma
f low rate In DA rats, furher lowering of
Hct did not affect BP, but normalized R
thereby preventing both the increase inAPGC and
the hyperfiltration. These changes in DA rats
occurred despite increases in kidney weight (1(W)
which even exceeded the high values seen in the
D rats. Thus, reducing Hct appears to
ameliorate the abnormal glomerular hemodynamic
adaptations of early diabetes.
EFFICIENCY OF NON ESSENTIAL AMINO ACID (NEAA) RF.S-
TRICTION AND COMPARISON OF EPA WITH KFIOARALOGUFS (KA)
FOR PRESERVING NUTRITION AND RENAL FUNCTION IN URII4IC
RATS. Denise Laouari, Saâd Maniar, Claire Kleinknecht.
INSERM U.192, Paris, France, intr. by Lise Bankir.
Low protein diets are used to retard renal dete-
rioration but may affect nutrition and growth. Supple-
aents of EPA or KA are proposed but it is not proven
whether 1) they can restore optimal nutrition 2) the
reduction of NEAA alone protects the kidney 3) KA are
more protective than EPA. Previously we showed that a
reduction of NEAA with maintained EPA allowed normal
growth while KA caused stunting. We studied the nutri-
tional effects of a new mixture of KA-dibasic AL
salts, isonitrogenous to EPA mixture. Reference diets
(12% and 20% casein in young rats, 10% and 16% casein
in adult rats)were compared to restricted protein(-6O%)
diets with KA added at two levels : one, equivalent to
that of EPA, the other in double amount to take the
efficiency of conversion into account. In all, the
excess of 1G\ produced anorexia. Satisfactory growth was
obtained with the less restricted protein diets and the
lower KA levels. Thus, three diets of similar nutritio-
nal efficacy could be compared, is 16% casein (diet C),
6% • EPA (diet A) and 6% * KA (diet K) for their long
term effect on kidney of adult uremic rats. Rats were
sacrificed after 3 or 6 months (a). At 3 a histological
parameters did not differ but plasma creatinine, phos-
phorus, urea and proteinuria were higher in C than in A
and K rats (p(0.05). At 6 m these differences were
greater. In addition, 10/13 C vs 6/14 A and 5/15 K rats
ehowed severe gloserular lesions (p ( 0.02) despite
earlier mortality in C rats. No difference could be
detected between A and K rats. Thus EM and KA mixtures
could restore the same growth as a normal diet and
resulted in similar renal preservation.
DIETARY SALT RESTRICTION DECREASES RENAL
INJURY IN RATS WITH REMNANT KIDNEYS: ROLE
OF GLOMERULAR HYPERTROPHY. D. S. Lax,5 J. A.
Benstein,5 E. Tolbert, L. D. Dworkin. New York
University Medical Center, New York, N.Y.
In models of hypertension and reduced renal mass, a low
salt diet inhibits renal growth and lessens glomerular
sclerosis. Hypertrophy may promote sclerosis by causing
glomerular capillary radius (RGC), and therefore, wall
tension, to increase. To examine tThe link between growth
and injury, we studied rats after I and 2/3 nephrectomy,
given either standard chow (0.46% Na, CON), low salt chow
(0.09% Na, LS), or low salt chow and the androgen, I9-
nortestosterone decanoate (NT). NT is a potent stimulator
of renal growth but does not alter glomerular pressure or
flow. Systolic blood pressure (SBP) and 24h protein
excretion rate (PROT) were followed. Eight weeks after
ablation, kidneys were perfusion-fixed, weighed (KW) and
examined for glomerular sclerosis (SCLER). Gloonerular
volume (GY) and Rrc were determined morphometrically.
GROUP PROT SCLER KW G RGC
mg/24h % pm'x106 p
CON 79±6 23±1 1.6±0.04 3.4±0.2 4.9±0.1
LS 29±4 * 8±1 * 1.3±0.04 • 2.0±0.1 * 4.0±0.1 a
LS+NT 37±4 a 16±1 * 1.7±0.04 t 3.1±0.1 f 5.0±0.1
Mean±S.E.; * P<0.05 vs. CON; t P<0.05 vs. LS
Salt restriction probably lessened injury in 2 ways. First,
because SBP was reduced by the low salt diet, glomerular
pressure may have declined and contributed to a reduction
in wall tension. Regardless of pressure changes, tension
declined by an additional 20% because salt restriction
prevented an increase in RCC. The importance of this
latter effect was demonstratedwhen LS rats were given NT;
R0c rose and sclerosis doubled. We conclude: (1) elevation
in wall tension is an important determinant of glomerular
injury; (2) the protective effect of salt restriction depends,
in part, upon inhibition of glomerular hypertrophy.
EMhLAPRIL INHIBI'IS flIQFSED PR)XDIAL '1UJLAR (PT)
COILJttEN al(IV) mRNA LEVELS (al(IV)) ØYP NOP
COMPENSATORY HYPF2I)WY (at) laPPER 1 2/3
NEPHRIt1Y (Nx). Grmce Lee*, C Ilrnt*,
C Nast, E Salido*, R GuilleraK*, L Barajas , R
Glassock, SG ladler. Depts. of Med. & Path.,
Harbor-UClA, Torrance, .
Diabetes ([14) anf CM share sa features of
renal grrath. al(IV) is increased in 114 (din.
Res. 37: 484A, 1989). We examined the relationehip
between 01 ara1 al(IV) in sham cçerated (S) aM Nx
rats aM assessed the short—tens effects of
enalapril. Male Sprague-[wley rats uralerwent Mx
(n=l4) or S (n=7). 2 days later (P=O), Mx rats
were matched by BP aM serum creatinine (8cr) aM
assigned to no therapy (Mx, i7) or enalapril(NxE, n=7). Rats were pair—fed aM sacrificed at
13 days (l3). At Dm0, EP aM aihssninuria (U aib)did not differ. At Tl3, BP was equal (p>0.05) inNXE aM S bit increased in Mx (195±16 ssiuHg,
p<0.002). U aib was uMetectable in lixE aM S bit
elevated In Mx (36.2±16 nq/24h, p<O.05). Left
kidney weights (ER) aM glcanerular tuft volumes
(GIV) were identical in NxE aM Mx aM higher than
S (KW: NxE, Mx = 1.24 0.09 vs S = 0.95 g,




In situ hybridization localized the al (IV) to the
PP in the deep cortex aM outer stripe of sul1a.
In conclusion: 1) al(IV) is increased In PP after
Mx; 2) Enalapril does not prevent at bit partially
Inhibits al(IV); 3) Thus, Increased PT al(IV) is
not solely related to at.
sillY) (5 mean control)
0actin (5 mean control)
GLOMERULAR HYALINOSIS(G51) IN RELATION TO LIPID
DEPOSITION IN RATS WITH REDUCED RENAL MASS.
HS LEE, HI Koh. Dept Pathol,CO1l Ned, Seoul Nat'l
Univ.; Dept Int Mcd, Inje Med Coil, Seoul, Korea.
Studies have suggested that similarities exist
between the pathogenesis of glomerulosclerosis (GS)
and atherosclerosis (AS). The role of subendothe].—
ial (SBN) accumulation of macromolecular substan-
ces, lipids in particular, in the pathogenesis of
GM was studied in 17 Sprague—Dawley rats subjected
to 2/3 nephrectomy. Sequential changes of funct-
ional and morphologic data were studied 3(n=6),
5(n5) and 7 months(n"6) after ablation. Urinary
protein excretion(UP), and values f or serum crea—
tinine, fasting serum cholesterol (CL) and trigly—
cerides(TG) were all increased by the third month
following operation. After 7 months, rats had sig-
nificantly higher UP than animals at months 3 and
5(312±86 vs 175±78 mg/24h, p<0.O1), and greater
values for CL(203±65 vs 119±23 mg/dl, p.<O.Ol) and
TG(481±232 vs 191±54 mg/dl, p.O.Ol) than animals
at month 5. Animals at month 7 showed a significan-
tly greater percentage of glomeruli with segmentalhyalinosis/scierosis than rats at month 3(30.5±
15.6 vs 15.5±11.1%, pO.O5) . Glomerular lipid de-
position, confirmed by ORO staining, was noted in
most animals. Ultrastructurally, a SEN accumulation
of fat and electron dense proteinaceous material,
which corresponded to the early OH, was noted in 3
rats(50%) at month 7, whereas it was present in
only 1 rat(9%) at months 3 and 5(p.O.Ol). Mesangi-
al deposition of the same substances was seen in 9
rats showing no significant difference in each
group. Our results suggest that the development of
OH may be related to the SEN deposition of harmful
lipids in the circulation, similar to arterial wall
damage in AS, eventually leading to GS.
GLOMERULAR HYPERFILTRATION (GH) IN CANINE
INSULIN-DEFICIENT DIABETES MELUTUS (DM). MQ
Ufschitz. CE Hura, 3M Lane,* S Garcia,* JH Stein, and RT Kunau
Jr, Dept. of Medicine, Univ. of Texas Health Science Center, San
Antonio, D(
In the canine model of DM, the diabetic glomerular lesion
eventually developed is very similar to that found in man. It has
been suggested that GH may contribute to the development of
diabetic glomerulopathy. We sought to detenmne if GH occurs in
the DM dog and if a relationship exists between glomerular
filtration rate (GFR) and plasma glucose (PG) level. DM was
induced by the iv, administration of alloxan (50mg/kg) and
streptozotocin (30mg/kg). Kidneys were protected by inflation of
an aortic balloon to occlude renal blood flow for 10 minutes after
drug administration. Dogs developed hyperglycemia 24-36 hours
post procedure. Dogs were maintained on a fixed diet
demonstrated to maintain stable body weight (approximately
30g/kg dog chow with 30% proteIn). PG was twice daily
and NPH insulin was administered to maintain the desired level
of glycemic control. All clearance studies were performed on
trained, conscious dogs. GFR was determined by analysis of total
area under the plasma radioavity vs. time curve generated
following a single injection of I-iothalamate. In 2 sham dogs,
GFR prior to the balloon procedure was 45 mI/mm Va. 45 mI/mm
after the procedure. Each dog served as its own controL The
control (C) GFR and PG represent values obtained before the
induction of DM. Three to four weeks after DM was established
GFR was measured after 72 hours of moderate hyperglycemia
(DM/H) and after 72 hours of euglycemia (DM/E).
C DM/H DM15
PG(mg/d)(n=6) 101+/-3 236+/-8 107+1-25
GFR(ml/mln) 48+1-5 57+1-8 48+/-5
The GFR during DMIH was 19% higher than during DM15. The
mechanism for the GH remains to be fully defined, but in this
canine model which develops a histologic lesion similar to DM
man, GH varies with brief alterations in glycemic control and
insulin state.
HY?EACOAGULABILITY AND PLATELET ABNORMALITIES IN
ANALBUMINEMIC RATS — DMZP Limongi* and R Zatz —
Univ. of So Paulo Med. School, Sao Paulo, Brazil.
The analbuminemic (ANALB) rat, a mutant of the
Sprague—Dawley (SD) strain, is characterized by
virtual absence of circulating albumin and by
persistently elevated plasma cholesterol (Chol)
levels. When submitted to 5/6 renal ablation, these
animals develop a very severe and rapidly
progressive form of glomerular sclerosis (Cs), with
fibrin—like deposits and platelet aggregates
demonstrable in the glomerular capillary lumina
10—15 days after ablation. These findings led to
the hypothesis that a hypercoagulable state,
analogous to that observed in the nepbrotic
syndrome, occurs in the ANALB rat. To investigate
this possibility, clotting time (CT) and whole
blood platelet count (PC) were measured in adult
male ANALB (n7—17) and SD (n7—17) rats. In
addition, platelet aggregation in platelet—rich
plasma was quantified after stimulation with ADP,
3 pM (% of maximal change in light transmission) or
collagen (Coll), 50 pg/al (5 change 4 mm. after
stimulation). Results (Means SE, *p<O.OS ANALB
vs. SD):
Chol CT PC ADP Coll
mg/dl sec xlO3fmm3 — — S — —
SD 65±4 232±39 799±32 44±5 26±5
ANALE 108±5* 137±7* 1113±54* 68±3* 33±5
In ANALB rats, hypercholesterolemia was
associated with decreased CT, thrombocytosis and
increased platelet aggregation. These alterations,
similar to those encountered in nephrotica, may
explain the finding of glomerular intracapillary




SCARRING. Tommy Linné,' Jonas Karlén,* Ingrid
Wikstad, and Anita Aperia. Department of Pediatrics,
Karolinska Institute, St. Goran'sllospital, Stockholm,
Sweden.
Renal function and kidney size were investigated
in 62 children (9.7±4.3 yrs of age, range 1.7-17.9 yrs) with
unilateral or bilateral pyelonephritic scars. Most patients
had a history of vesico-ureteral reflux, but not of
obstruction. The correlation between renal function and
radiology was evaluated in 29 patients, in which, the
functional and morphological study had been performed
within 6 months. Clearance of inulin (GFR) and CPAH
(effective renal plasma flow), filtration fraction (FF), and
the urinary excretion of sodium, phosphate and albumin
were determined under water diuresis. Albumin was
analyzed with radioimmunoassay. The kidney area was
estimated by planimetry. Decreased GFR (<90
ml/min/l.73m2)(range: 20.7-89.4) was found in 45% of
the patients, while the FF was normal. The
microalbumin excretion was inversely correlated with the
GFR (r=-0.41, p<O.Ol) Increased albumin excretion(>20 sg/min/l00mlGFR) was common (44%), also in
normal GFRs. No correlation between FF and albumin
excretion was seen. The degree of albuminuria was not
related to the presence of compensatory hypertrophy on
the contralateral side. Strong correlations were found
between kidney area and kidney length (r=0.83 for right
kidney and 0.89 for left kidney; p<O.OO1), and between
kidney area and GFR (r=0.81, p<0.00l), as well as
CPAH (r=0.73, p<0.OOl). Thus, kidney size is strongly
correlated with GFR and effective renal plasma flow in
patients with pyelonephritic scars. Microalbuminuria
appears inversely correlated with GFR, but is also
commonly found at normal GFRs.
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GIUIFJtAR BARRIER AMTY IN NEW CflSETNI IN PD INDIANS. Nidiolas mom, Rthert
aixi Bryan D. Myers. For the Diabetic
Renal Disease Sttxiy Gz1p, Stanfon Univ., CA.,
Cleveland Clinic, Cleveland, C.H and Thoenix, AZ.
We have examined the hypothesis that early
abnormalities of glaasrular filtration might
contribute to subsequent develcsent of
diabetic glosrolopathy in Pixia Indians with
NIIIM. We studied filtration dynamics and
barrier function in 18 subjects who developed
NIC(K in the preoedlng 3 yr. Twenty—five age—
matthed volunteers with normal glucose toleraz
served as controls. Clearances (ml/mixv'l.73m2)
of new diabetics vs controls were 118±5 vs 111±4
for iothalamate, and 570±39 vs 571±25 for PAH(p=NS). Respective circolating levels of atrial
natriuretic peptide, 35±5 vs 30±3 Jm1; and
renin activity, 2.5±0.6 vs 2.6±0.4 n/xn1/hr were
also similar. Neither the sean excretion rates
of aihmdn nor IgG in the new diabetics
significantly exceeded those of controls.
Nevertheless, the sieving profile of undiargeddextrans of between 28 and 60 A radius was
uniformly elevated in diabetics vs controls;
sievirg coefficients of dextrans above 36 A
exceeded crntrols significantly. Analysis of a
theoretical x*1el of dextran sieving revealed a
shift to glcserular pores of larger size in new
diabetics. We conclude that ia,airnent of
barrier size-selectivity is an early abnormalityin NIDD and possibly a precorsor to proteinuria
and glclnerulcçathy. We failed to find any
evidence of a henxiynamic basis for the barrier
dysfunction in new onset NIII?(.
THE ACUTE EFFECTS OF INTRAVE2OUS (IV) 1,25 VITAMIN
D3 (1,25 D3) a GWCCE TOLERANCE & INSULIN
SECRETI IN UREMIC PATIETS (UP) HEI4DDIALYSIS.
BIlK Mak. Childrens Hospital Los Angeles.
Previous studies have shown that suppression of
hyperparathyroidism in UP leads to correction of
glucose intolerance by an increase in insulin
secretion (I). The role of vitamin D netabolites
in the nodulation of glucose netabolimu in UP is
not known. The effects of 1,25 03 on glucose
nmtabolimu was studied in 7 UP (16-20 yr) on heno-
dialysis using intravenous glucose tolerance tests(rvTr) and hyperglycemic clasp studies and com-
pared with 7 healthy controls (C) (17—25 yrs). The
UP discontinued oral 1,25 D3 for 3 days. They
were then studied with IV 1,25 03 (+D) and withot
IV 1,25 03 (—D). 1,25 D3 was given IVat 2ncg/m
2 hours before +0 studies. The +0 and -D studies
were 1 week apart and the sequence was randomized.
During the -D studies, the UP were glucose intoler-
ant (K values during ivcrr lower than C) and did
not exhibit hyperinsulinemia (I during clasp
studies not different from C). IV 1,25 D3
increased K values during IVGrr by 28% (p< 0.05)
and increased I during hyperglycemia by 34%
(p< 0.02) in UP. During 4-I) studies, UP were
glucose tolerant and hyperinsulinemic caTpared
with C. IV 1,25 D3 did not change the K values
during I'J7rP and I during hyperglycemia in C.
Serum concentrations of intact parathyroid her-
none, total and ionized calcium, magnesium,
potassium, urea nitrogen and creatinine were not
different during the +D and —D studies in both UP
and C. These results suggest that 1,25 03,
independent of parathyroid horsone and calcium, is
an inportant nodulator of glucose tolerance and
insulin secretion in UP.
THE RENAL CLEARANCE OF IgG SUBCLASSES IN DIABETIC
GLOMERULOPATHY. Ruggero Manczili,* Gianpaolo
Zerbini.* Guido Pozza,* and GianCarlo Viberti.*
(Intr. by Philip G. Zager). Istituto Scientifico
San Raffaele, Division of Med., Milan. Italy; and
UMDS Guys Hospital, Division of Med.. London, UK.
The urinary excretion of total IgG is elevated
in overt diabetic nephropathy (ON), but may also
be increased in diabetic patients without clini-
cal proteinuria. Total IgG is composed of four
subclasses with different charge (IgGl pI6.8—9.2;
IgG2 p1.7.0—8.0; IgG3 p1.8.2—9.0; IgG4 p1<6.0)
but similar size (IgG3>IgGl.IgG2=IgG4). We
studied the fractional clearance (8) of IgG
subclasses in 12 insulin—dependent diabetic
patients (lODs) with ON. 13 IDDs with micro—
albuminurla and 19 age, sex, and duration of
diabetes matched IDDs with normoalbuminuria.
The fractional clearance of all IgG subclasses
was higher in IDDs with ON than in the normo—
albuminuric group (medians: eIgGl.578 vs 0.8;
eIgG2.2,798 v 0.5; eIgG3=143 vs 0.1; eIgG4.l,202
vs 0.7; x l0°, p<0.000l) and was proportionally
increased also in microalbuminuric IDDs (medians:
eIgl4.4; eIgG2.6.9; OIgG3.0.8; eIgG4.6.2; x
10b, 0.0l<p<0.O5). The eIgG3/eIgGl selectivity
index was elevated in IDDs with ON only
(p<0.05). Differences in the eIgG4/$IgG2
selectivity indices could not be shown among
these groups.
These findings support the hypothesis that
elevated eIgG in ZOOs with microalbuminuria may
reflect an increase in glomerular pore size!
number, although the contribution of reduced
glomerular charge and!or increased trans—
glomerular pressure cannot be ruled out.
EFFECTS OF HUMAN RECOMBINANT GROWTH HORMONE (GH)
AND IGF1 ON GROWTH AND GFR IN UREMIC (U) RATS.
0 Mehls*, E Ritz*, G Kovscs*, RN Fine, S. Worgal*,
RHK Mak. Department of Pediatrics and Internal
Medicine, Heidelberg, FRG.
GM may exert its effects on body growth and
renal function either directly or via IGF1. The
effect of Gil and/or IGF1 may be altered in uremia.
150 g female S.D. rats had 2 stage 5/6 nephrectomy.
Maximal doses (from dose—response studies) of OH
(0.75 i.u.) and IGEl (300 ug) were given sub-
cutaneously twice a day to control (Co) and U
rats. Both GM and IGF1 significantly increased
mean snout—tail length gain (cm) and mean weight
gain (g) in Co and U rats (5 animals per group)
after 7 days of treatment:
Placebo GM IGF1 GH + IGF1
Length (cm) Co +1.2 +1.7 +1.5 +2.1
gain U +0.7 +1.0 Died +1.4
Weight (g) Co + 9 +23 +15 +30
gain U —14 +10 Died +15
Food conversion ratio was increased 260% in Gil
treated Go; 160% in IGF1 treated Co and 290% in
GB + IGF1 treated Co. GH protected U rats treated
by IGF1 from fatal hypoglycemia. Renal weight
was increased significantly by GB and IGF1.
However, renal weight/body weight ratios did not
change. GFR (Ccr) increased by 34% in GB and 30%
in IGF1 treated Co but not in U rats.
We conclude that (i) maximal doses of GM and
IGP1 accelerate body growth and that their effects
are additive in both Co and U rats and (ii) both
GB and IGF1 stimulate GFR in Co rats but these
effects are obliterated in U rats.
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FBr (F URE3Ec HIL Cit asa ix. (03) FI?LLI( F18Y4 HTN
FItaASrS A..J. Meaez*, B. Rietherg,* (1. Perez, DeptS.
of Med. an Der1Teto1or, U. of Mimni Sdi. of Med. and VAM,
MiaBi Ft..
we have ptevic*isly deienatrated a defect in Cit
transport fran tin.., to other lipuproteins in urania (J rab
Chin ted 111:677—783,1988). to further assess lipoproteln
function in urania we examined the ability of uranic tint to
prarote eff1ix of labeled 03 fran p].asnna merbranes. Human
skin fibrthlasts were loaded with free ot for 48 bra irk
serum free media azitaining 2 sq/nil BSF, and a protein
crriantraticxi of 50 ug/mi. Plamna sanbrarw 3H-al was
labelled by adding trace quantities of 3(1-at to the cells 2
hrs xtor to the addition of tilL. Hflt.-3 isolated by
ultracentrifugation fran patients (P1 awl azitrols (C), was
added to the cells in serum free media at a onnoentration
of 50 ugflnl and thaibated for 4 bra at 37c. After
inaibatiori, sadie radioctivity (nisen + SE) represents 03
efflux (exdange awl net uptake) fran plamna ineibranes.
serum
03 (nqfdl) TBIG(nq/dl) 01 efflux (CPWm1)
p (n) 172 + 11 141 + 28 26711 + 1715
C (n5) 222 + 26 104 15 26995 + 1373
there were on significant differences in serum 01,
Triglycerides (TRIG), tirt-Ol, or 01 efflux between P awl C.
In amther experiment (n4) Ihe ability of tint to stijivlate
efflux of 03 mass fran LOt-al loaded I ibrrg,lasts was also
farid to be onrmel.
we crzxilude that tint particles fran uranic patients
exhibit a onrmal capacity to rwioVe (B fran cells. This
data, ainpied with cur previais studies, suggest that the
main abexmelity of the 'reverse 01 transport' pathway in
urania resides in the trarafer of UI fran tilL to other
hipoproteins.
FOCALGLOMERULAR ISCHEMIA CAUSES SYSTEMIC
AND GLOMERULAR CAPILLARY HYPERTENSION
WITHOUT LOWERING GFR. PL Miller*, HG Rennke and
1W Meyer, Stanford University, Stanford, CA, and Harvard
University, Boston, MA.
Rats subjected to extensive renal ablation develop systemic
and glomerular capillary hypertension. Elevation ofsystemic
blood pressure (AP) and glomerular capillary pressure (Pcc)
in these animalshasbeen related to the presence of ischemic
glomeruli at the margins of ablated kidney tissue (AJP
254:F856,1988). The current study examined more directly
whether ischemia of a limited number of glomeruli can cause
both systemic hypertension and elevation of glomerular
capillary pressure in functioning, non-ischemic glomeruli.
Sprague Dawley rats received infusions of 55p. micmspheres
(SPH, n=8) or dextrose (CON, n=9) into both renal arteries.
Micropuncture and morphologic studies after 6 months
showed: (mean±SEM, tp<0.Ol SPH vs. CON).
AP GFR Poc SNGFR Isch UproY Scler
mmHg mi/mm nimHg ni/mm % mg/d %SPH 140f 4.69 61t 8Sf 8f l6Of 22f
±4 ±.16 ±1 ±4 ±2 ±36 ±1
CON 118 4.57 55 63 0 21 3
±2 ±.22 ±2 ±3 ±0 ±3 ±1
Elevation of AP without reduction of GFR in SPH rats was
associated with elevation of Poc and SNGFR in functioning
nephrons. SPH rats exhibited ischemia (Isch) of —8% of
glomeruli characterized by reduced glomerular size and
collapse of capillary lumina. SPH rats also developed
increased proteinuria (UproV) and an increased prevalence of
sclerotic lesions (Scier) in non-ischemic gtomeruli. These
studies show that focal glomerular ischemia can cause
systemic hypertension without reduction of GFR. They
further indicate that ischemia of a small number of glomeruli
can cause capillary hypertension and progressive sclerotic
injury in remaining non-ischemic glomeruli.
CY0T0XICITY OF LOW DENSITY LIPOPROTEIN (LDL) IN
CULTURED RAT MESANGIAL CELLS (MC).
Wayne S. Mulcahy*, J. Bryan Smith*, Mary Selak* and
0. Gopal Krishna. Temple Univ. School of Med., Depts.
of Pharmacology and Medicine, Philadelphia, PA.
The pathogenesls of glomerular sclerosis In
hyperlipidemla is unknown. Therefore the effects of
LDL and oxidized LDL (O.LDL) were studied in MC.
Thymidlne Incorporation (TI) and lactate
dehydrogenase release (LDH) were measured in both
proliferating (PMC) and quiescent (OMC) MC
following 66 hrs incubation with LDL or O-LDL.
% Channe In TI from Control Values in PMC
us prot.Iml: 25 50 100 200 400
O-LDL 60j7 21±2* 3±0.7* ljO.6' 0.lj 0.01*
LDL 94j8 114j10 117j9 107j13 87±4
* Indicates p < 0.01 O-LDL vs LDL
O-LDL also decreased TI in QMC (p < 0.01) while LDL
had no consistent effect. To evaluate if decreased TI
was due to O-LDL cytotoxicity, LDH activity was
measured in media following incubation with O-LDL
in PMC and QMC. O.LDL caused an Increase in LDH
activity in PMC (N=4): 25 tgIml 93 0.1% of control
(NS); 50 LgIml 118 j2% (p < 0.05); 100 sg/ml 171 j
2% (p < 0.01); 200 1kg/mI 196 ±. 8% (p < 0.01); 400
tg/ml 206 ±. 14% (p < 0.01). A similar response was
observed in QMC. LDL had variable effects on LDH in
both PMC and QMC. In addition, morphologic changes
consistent with loss of cell Integrity were observed
with O.LDL after 6 hrs of incubation while LDL had
no effect. Thus, compared to unmodified LDL,
oxidized LDL is a potent mesangial cell toxin and
may play a role in glomerular sclerosis induced by
hyperlipidemia.
BIOSYNTHESIS OF GUANIDINE, A UREMIC TOXIN,
BY ISOLATED RAT HEPATOCYTES. S9j Nagaset
Kazumasa Aoyagi*, Masako Sakamoto*,
Katsumi Takemura*, Toshiko Ishikawa*, and
Mitsuharu Narita*(intr. by Burton D.Cohen)
Univ.of Tsukuba,Dept.of Med. ,Ibaraki,Japan
There is a growing interest in the
role of oxgen toxicity in renal disease.
We have reported that guanidine(G),auremic
toxin, correlates with ferritin and
malondialdehyde in the plasma of henodialysis
patients, and is chemically a degradative
product of various guanidino compounds
induced by the hydroxyl radical(Nagase et
al.,Nephrol.Dial.Transplant 3:790-794,1988).
There are 2 proposals for the origin of G;
either enzymatic formation from canavanine
(cans) via hydroxyguanidine or conversion
from cans stimulated by ferrous iron. The
enzymes,however,have never been purified
from mammalian tissue. In this study we
attempt to demonstrate the synthesis of G
by isolated hepatocytes. These were
obtained from the livers of male Wistar
rats and incubated with various guanidino
compounds in Krebs—Henseleit bicarbonate
buffer. The products were analyzed by
high pressure liquid chromatography. The
results indicate that G is synthesized by
liver cells only from cana and this is
confirmed by perfused rat liver. We further
show that G synthesis by hepatocytes is
inhibited by various scavengers of active
oxygen. These results suggest that cans
is a biological precursor of G stimulated
by the peroxidative state.
BIOSYNTHESIS OF MErHYLGUIINIDINE, A UREMIC TOXIN,
IN THE MICMGSCfIAL MIXED FUNCTION OXtDSE SYSTEM.
Sohji Nagase*, Kazurrasa Amyagi*, Nsako Sakanoto*,
Katsi.ssi Takemura*, Toshiko Ishikawa*and Mitsuharu
Narita*. (intr. by Burton D. Cohen)
Univ. of Tsukuba, Dept. of Med., Ibaraki, Japan.
Methylguanidine (MG) is suspected to be a
urenic toxin. We have retorted a role for
active oxygen in the chanical ronversion of MG
from creatinine(cre). We were able to show this
biosynthesis in vitro and in vivo using hepatocytes.
In this study, we turn our attention to microsossass
and especially the mixed function oxidase system.
Liver hcttogenates were made from rats administered
phenobarbital (PB) to induce the enzynse. Various
organelles were obtained by centrifugation, and
incubated with cre in 0.114petassiun phosphatebuffer(pH7.4) at 37. The results show !
synthesis occurs Only in the microsctsssl fraction
in the presence of NADPH. The microsomal activity
was inhibited by the addition of rrethinsszole,
nwtyrapDne, superoxide disiiuitase, catalase or
dinssthylsulfoxide. In addition, the urinary
excretion of MG was decreased by the intraçeri—
toneal administration of PB to rats. These
results suggest that MG is synthesized from cre by
microsares, and at least 2 enzynass are inlved:
an FAD-rontaining norxygenase and a P-450
dependent oxidase based on the inhibitory effect
of nasthimazole and nsstyrapane, respectively.
I'tureover, the inhibition by various scavengers of
active oxygen suggests that active oxygen plays a
role in interrrediate steps of the enzymatic
reaction.
DISSOCIATION OF HYPERFILTRATION FROM GLUCAGON-
MEDIATED RENAL VASODILATATION DURING AMINO ACID
(AA) INFUSION IN THE PANCREATICALLY CLAMPED
CONSCIOUS DOG. TM. Nammour*, P. Williams", N.N. Abumrad",
K.F.Badr. and HR. Jacobson. Vanderbilt Univ. Nashville, TN.
Protein intake and AA infusion are associated with acute increases in
RPF and GFR in man and experimental animals. Protein-indued
hyperfiltration has been implicated in the progression of
glomeruloscierosis. Since AA infusion and oral protein intake are
invariably associated with elevations in plasma glucagon (G), G-induced
augmentation of RPF is a presumed underlying mechanism for the
associated hyperfiltration. We examined the effects of intravenous
administration of AA or an equiosmolar solution of mannitol (M) on
GFR and RPF, while plasma U levels were kept constant.
Seventeen days following catheter implantation, chronically
instrumented conscious dogs received a continuous infusion of
somatostatin (0.8 cg/kgImin) which suppressed endogenous hormone
release, and plasma levels of glucose, insulin, and G were monitored
continuously and maintained constant by exogenous administration. G
was given at 0.65 ng/kg/min to maintain a plasma level of 50 pg/mI.
Under these conditions, AA infusion (n=6) resulted in a 50% increase in
GFR (42±2 to 63±3 mI/mm, p<0.05) despite the absence of significant
changes in RPF (224±31 to 266±20 mI/mm). No changes in GFR (42±4
to 44±4 mI/mm) or RPF (288±17 to 341±32 mI/min) were noted in M-
infused dogs (n5). Neither AA nor M infusion was associated with
significant changes in arterial pressure or systemic hemodynamics. Two
hrs. following initiation of AA or M administration, all dogs received a
constant infusion of G at 5 mg/kg/min resulting in an increase in plasma
G to 250 pg/mI. This maneuver resulted in significant increases in RPF
in both AA and M-infused animals to 378±33 and 474±43 mI/mm.
respectively (p<0.05 vs baseline by ANOVA). In control, M-lreated dogs.
this increase in RPF led to a significant rise in GFR to 59±4 mI/mm
(p<0.05). In AA-infused dogs, however, U administration did not result
in further augmentation of GFR (53±3 mI/mm).
Thus, in the conscious dog, AA administration results in an increase in
GFR in the absence of changes in systemic hemodynamics or RPF.
Glucagon administration, while increasing RPF, fails to further augment
AA-induced hyperfiltration. These results suggest an independent effect of
AA on the glomerular microcirculation, likely mediated by locally
released autacoids, which results in an increase in GFR in the absence of
changes in total renal vascular resistance.
DIFFERING EFFECTS OF DIETARY cIt0LESTER0L
SUPPLEMENTATION IN IMMUNOLOGIC AND
NON-IMMUNOLOGIC MODELS OF GLOMERULAR INJURY.
J Neugarten, R Rubin* and L Sablay*. Montefiore
Med ctr and Albert Einstein Coll Ned, Bx, NY.
Recent studies have shown that cholesterol
feeding accelerates glomerular injury in
non—immunologic models of renal disease. The
present study was undertaken to evaluate the
effects of dietary cholesterol supplementation
early in nephrotoxic serum nephritis (NSN) when
immune mechanisms predominate, and in a
non—immune model—unilateral nephrectomy (UNX).
Four groups of uninephrectomized rats were
studied: 1) UNX fed standard diet (UNX-S), 2)
UNX fed 4% cholesterol diet (UNX—Ch), 3) NSN fed
standard diet (NSN—S), 4) NSN fed 4% cholesterol
diet (NSN—ch). These data were obtained after 10
wks (*p < 0.05 vs. dietary counterpart):
U VSerum GFR prot Glom
Chol (ml/min) (mg/24b) Injury
(mg/dl) Score
UNX—S 39± 2 1.4±0.5 39± 5 3± 1
UNX—Ch 181±38* 1.4±0.3 135±37* 18±11*
NSN—S 58± 9 1.5±0.2 507±59 116±14
NSN—Ch 296±41* 1.2±0.1 346±74* 87±17*
Humoral immunity, assessed by ELISA of serum
anti—goat IgO, did not differ in NSN vs. NSN—Ch.
A cholesterol supplemented diet aggravated
glomerular injury in UNX, increasing proteinuria
and histologic damage. In contrast, cholesterol
supplementation ameliorated glomerular injury in
an early stage of NSN. We hypothesize that
impaired macrophage function or cell mediated
immunity underlies this protective effect.
DISTURBANCE OF AEROBIC AND ANAEROBIC ENERGY
PRODUCTION IN UREMIC PATIENTS, MEASURED BY 31P—NMR.
Akira Nishida,* Masahiro Umeda,* Kazuo Kubo,*
Akitoshi Ando, Hiroshi Nihei, and Nobuhiro Sugino.
Tokyo Women's Medical College, Department of
Medicine, Kidney Center, Tokyo, Japan.
It is not uncommon that patients with chronic
renal failure complain of fatigue and muscle
weakness. To elucidate abnormal muscle energy
metabolism in uremic patients, the concentration
of phosphate—containing metabolites in skeletal
muscle was monitored by 31P—NMR during aerobic and
anaerobic exercise. Six uremic patients under con-
servative management (CRF), 8 hemodislyzed patients
(HD) and 6 healthy volunteers (C) were examined in
a l.5T whole—body magnet using a surface coil.
Inorganic phosphate (Pi), Phosphocreatine (PCr),
ATP and intracellular pH were measured during rest.
aerobic exercise for 5 sin and recovery in hamstring
muscle. It was followed by for 5 sin ischemic
exercise under the condition that the femoral
artery was occluded with a blood pressure cuff
inflated to 400 mmllg.
end of end ofres aerobic ex. anaerobic cx.
pH PCr/Pi pH PCr/Pi pH PCr/Pi
CRE 7.00 6.02ff 6.47t 1.52± 6.37 O.47tt
ND 7.07 5.43± 6.60± 2.12ff 6.51ff 1.38±
C 7.00 6.35 6.97 2.64 6.40 0.56
(t p<O.Ol vs. C, tt p<O.O5 vs. C)
We conclude that (1) uremic patients have a
disturbance of aerobic and anaerobic energy produc-
tion, (2) the energy production in CRF patients
depends on anaerobic glycolisis. Therefore, It is




PATHOGENESIS OF MYOCRADIAL OXALATE DEPOSITS IN
CHRONIC RENAL FAILURE.
Keiji Ono, Ono Geka Clinic, Fukuoka, Japan
The myocardial oxalate(Ox) deposits(Dep) can
be associated with significant morbidity and mor-
tality in chronic renal failure but predisposing
factor is not clear. The present study was under-
taken to examine the contributing factors of car-
diac Ox Dep in renal failure. In Exp. I, 11 5/6
nephrectomised(Ne) rats were given 8 mg sodium(Na)
Ox s.c. daily and sacrificed 10 to 90 days later.
In Exp. II, 14 5/6—Ne rats received 10 mg NaOx
daily with or without calcium(Ca)—gluconate s.c.
supplements. In Exp. III, 5 bilaterally Ne rats
received NaOx s.c. once. In Exp. IV, 9 hemi—Ne
rats received auxiliary heart allografts in the
abdomen and were given NaOx 20 mg s.c. daily. The
function of the heart grafts was followed by ERG.
A simple increase in plasma Ox levels(Exp.I) did
not cause Dep in the heart, nor did raised values
of plasma ionised Ca appear to be important(Exp.
II). The absence of renal mass (bilateral He)
caused a minimal degree of Ox Dep in many organs
including the heart lasting for only 2 dsys(Exp.
III). Although Ox Dep were hardly seen in the
rates own healthy heart, a much larger Dep of Ox
crystals was identified in the heart allograft
which was histologically damaged by rejection.
Although raised plasma Ox concentration is an im-
portant factor in the genesis of tissue Dep of Ca
Ox, the present study strongly suggests that al-
terations in the local tissue environment favor
the Dep of CaOx. The observation confrims the
autopsy findings that Ox crystals in the myocar—
dium are frequently associated with focal necrosis
and marked fibrosis.
CAPTOPRIL AND ENALAPRIL DO NOT MODIFY GROWTH OF
CULTURED PORCINE NESANGIAL CELLS. Jan F.
Susan P. Bagby, Univ. of Tromso &
Portland VA Med. Ctr. • Tromso, Norway &
Portland, Oregon.
The mechanism whereby Converting—Enzyme
Inhibitors (CEo delay glomeruloscierosis is
unknown. Mesangial Cell (MC) proliferation Is
one component of GS. To test the hypothesis
that CEIs directly suppress MC growth, we
studied effects of lO— — lO6M Captoprll
(C), a sulfhydryl— containing (SH(i-)J CE) which
stimulates prostaglandins (PG), and MK422, an
SH(—) CE) without PG stimulation, on MC growth
under basal and stimulated growth conditions
(L25% vs. 10% fetal calf serum (FCS)]. To
assess the role of PG5, each condition was
examined with or without lO—6M indomethacin
(Indo). 2nd—6th passage MC were seeded Into
24—well plates at 2 x 104 cells/well and
changed to experimental conditions after 24 hrs
(Day 0). Cells were counted on Day 0, 2, 4. &
6; 3H—thymidine & 35S—methionine uptakes
were measured on Days 2 & 3. In 4 studies at
10% FCS and 2 at both 10% & 1.25% FCS, neither
C nor MK422 altered rates of cell prolifera-
tion, DNA synthesis, or protein synthesis.
Further, presence of Indo did not modify
serum—induced growth nor alter the effects of
CEO's. We conclude that, under conditions
chosen, neither SH(+) nor SH(—) CEO's directly
influence serum—stimulated growth in cultured
NC. Findings provide evidence against a direct
growth—suppressive action of CEI's on MC
proliferation stimulated by factors In serum
but do not exclude such an interaction with
other growth factors.
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RENAL RESPONSE TO LOWERING OF ARTERIAL PRESSURE BY
ANGIOTENSIN CONVERTING ENZYME INHIBITOR OR DIURE-
TIC THERAPY IN INSULIN—DEPENDENT DIABETIC PATIENTS
WITH NEPHROPATHY.*J.R.Pinto.*J.D.Walker,*C.Turner,
*M.Beealey and *G.C.Viberti (intr. by Nick Zerefo)
Unit for Metabolic Medicine, Guy's Hospital, Lon-
don, UK.
In a double—blind randomised placebo (P) controlled
study we investigated the effect of 4 weeks treat-
ment with captopril 25mg bd (C) or hydrochlorothis.
zide 25mg bd (H) on glomerular haemodynamics and
permselectivity under euglycaemic conditions in 7
(5M,2F) long—term (21±9yrs) insulin—dependent dia-
betics with nephropathy aged 42±l4yrs.Mean arteri-
al pressure was similarly lower on C (92.5±2mmHg)
and H (96.O±3nimHg) than on P (1O3.5±4mmHg)(p<O.O2).
Inulin GFR and PAN REF were similar during each
treatment (GFR:C:68±8, H:63±8. P:71±8m1/min/1.73m
RPF: C:4O1±42, H:353±54, P:396±73m1/min/1.73m2).U—
rinary protein excretion was reduced on C (1.4±0.5
gm/24h) and H (l.3±O.4gm124h) compared to P (2.2±
O.9gm/24h; p<O.O5). The fractional clearance (9)
of albumin was lower on C (1.53(0.47—2.45)xlO4)
and H (1.93(O.94—3.9O)xlO4) than P (3.2(1.71—4.6
xlO4; p<O.O3). Similarly the 9 of IgG was lower
on C (3.O(1.O—7.5)x105) than H (3.7(l.O—8.l)x1O
which was reduced compared to P (7.1(3.4—IO.5)x
b—5; p<O.O5). The 9 of neutral dextrans (radii 28
—74 A) was significantly lower (p<O.05) for pore
radius from 50 to 74 A after C than after H or P.
Reduction of systemic blood pressure reduces albu—
minuria independently of type of treatment, howe-
ver C exerts a further anti—proteinuric effect by
enhancing glomerular barrier size—selectivity to
large neutral molecules.
17-ESTRADI0L IS THE MOST ACTIVE COMPONENT OP THE
CONJUGATEO ESTROGEN MIXTURE ACTIVE ON UREMIC
BLEEDING BY A RECEPTOR MECHANISM. Fiorenza
pusineri*, Gienluigi Viganô*. Carla Zoja*, Daniels
Coma', Magda Rossifli', Silwio Garattini' and
GiusepPe Remuzzi* (intr. by G. A. Arres ) . Mario
Negri Inst., Bergamo, Italy.
We have previously reported that m mixture of
conjugated estrogens which is effective in
shortening the prolonged bleeding time (BT) in
uremic patients also shortened the BT in a rat
model of chronic uremia and prolonged NT. With the
present study we took advantage from such a model
and decided to identify the component(s) of the
conjugated estrogen mixture responsible for such
an effect on ST. Moreover we wanted to clarify
whether estrogen effect on primary hemostasis can
be neutralized by specific estrogen receptor
antagonists such as tamoxif er or clomiphsne. Both
estrone sulfate and l7-estradiOl but not equilin
were effective in shortening the prolonged BT of
uremic rats. l7-estradiol was the moat active
component of the mixture in that it reproduced the
time-course of BT shortening as for the intere
mixture (effect lasting 48 hours), while eatrone
sulfate induced a comparable shortening at the
beginning but the effect lasted only 24 hours.
Pre-treatment with tamoxifen and clomiphene
prevented the shortening of ST induced by
conjugated estrogen mixture and its active
components. These findings indicate that
l7-estradiol is the key compound of the
conjugated estrogen mixture effective on BT
shortening and that the effect of estrogens on
primary hemostasis is mediated by a receptor
mechanism.
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CULTURE OF TUBULAR CELLS (TC) FROM THE Ul(INE
PATIENTS WITH CYSTINOSIS. Lorraine Racusen and
Barbara Fivush, Johns Hopkins Univ. Sch. of
Medicine, Depts. of Pathology and Pediatrics,
Baltimore, Maryland.
Cystinosis is a iysosotnal storage diseasein which cystine accumulates in renal proximal IC
as well as in other organs. Most patients devel-
op early Fanconi's syndrome, and renal failure
by the 2nd decade of life. The pathophysiology
of these effects on renal function and transport
processes is not well understood. Attempting to
develop an in vitro renal IC culture system, we
collected 24h clean—catch urine from cystinotics
above the age of 2 yrs. who had not had a renal
transplant. 75% of patients had viable TC in the
urine (assessed by Trypan blue exclusion), most
of which expressed proximal TC brush border en-
zyme activity. When cultured in supplemented
Hams F12:DMEM, 63% of the specimens with viable
cells showed growth in vitro, with 42% growing
to confluent epithelial monolayers which also
expressed proximal TC enzyme activity. These
cells accumulated abnormally high levels of cys—
tine (25x levels in control human TC cultures).
Cysteamine (lO½1) used clinically to release
cystine from lysosomal stores, depleted cultured
cells of cystine down to 17% of baseline, an ef-
fect which persisted up to 4h. Cells could be
passaged repeatedly, and frozen for future study.
In summary cystinotics shed viable IC in their
urine which manifest abnormal cystine storage in
culture and can- be depleted by cysteanine. In
vitro TC culture systems developed from these
patients should prove useful for defining patho—
physiology of IC dysfunction in this disease.
CONTRASTING EFFECTS OF ACUTE AND CHRONIC URAEMIA
ON CARDIAC FUNCTION. A F G Raine, A—M L Seymour,
A F C Roberts, G K Radda and J G G Ledingham(intr. by L Chan). Nuffield Dept. of Medicine
and Dept. of Biochemistry, Univ. of Oxford, UK.
In order to compare the cardiac effects of
acute and chronic uraemia, groups of male Wistar
rats (22O-26Og) underwent bilateral nephrectomy
(AU), or 5/6 nephrectomy (CU). Control animals (C)
were sham-operated and pair—fed. After 24 hours
(AU) or 3 weeks (CU), isolated hearts were
perfused at 37 C and cardiac Output (CO) and
stroke volume (Si!) were measured with changes in
preload and afterload. Resptse to Isoprenaline
O.25-8.OnM was determined. P NMR spectra were
accumulated in Langendorff-perfused hearts using
an 8cm bore 4.2 Tesla magnet during 40 minutes
perfusion.
CO and SV of AU rats (urea 1OxC) were
enhanced (16—26%; p< 0.01) at all levels of pre—
load and afterload. With moderate CU (urea 4xC),
CO equalled controls, and CO and Si! in severe CU
(urea ilxC( were reduced by 22—35% (p 0.005),
at all work loads. Systolic BF did not differ in
the 3 uraemic groups. Response to isoprenaline
was impaired in AU, but normal in moderate and
severe CU. qosphocreatine (PCr) and ATP
measured by P NMR were unchanged in AU, whereas
PCr was reduced in CU (4.6 vs 6.5unol/g wet wt;
p <O.O1(.
Enhanced cardiac function in vitro in AU and
impaired function in CU suggests the existence of
a specific uraemic cardiomyopathy, whose develop-
ment Is a function of both duration and degree
of uraemia.
REABSORPTIVE CHANGES IN THE LOOP OF HENLE (LH) IN
STREPTOZOTOCIN DIABETIC RATS (D) WITH ARMANNI-
EBSTEIN LESIONS (AE). Ruth Rasch . Orian W
Peterson*, Bryan J Tucker and Roland C Blantz.
University of Aarhus, Aarhus, Denmark. University
of California, VA Medical Center, San Diego,
California.
Streptozotocin (65 mg/kg 8W, Lv.) induced
diabetes in rats develop extensive glycogen
accumulations in the epithelial cells of the
thick ascending limb of Henle's loop (TAL) i.e
the Armanni-Ebstein lesion (AE). These
abnormalities could contribute to changes in LH
fluid and electrolyte reabsorption and possibly
also to the TGF abnormalities In diabetes.
Ilicropuncture measurements of absolute loop
fluid reabsorption (ALR) were performed in 50 day
moderate 0. AIR was evaluated by pump perfusion
In 0 utilizing both artificial (ATF) and native
diabetic tubular fluid (NTF) and by measurements
of distal single nephron glomerular filtration
rate (SNGFR) ( P<O.05 compared to ATF).
AIR in diabetic animals;




SNGFR-Distal AIR FR Prox. Dist.
(nl/min) (nl/mln) Diff.(nh/min)
C 35.5±3.3 10.7±1.3 .57±0.05 12.1±2.5
D 36.4±3.6 12.7±1.1 .63±0.03 5.6±1.3
In spite of AE, fluid reabsorption in LII is
normal in 0. Constituents of the tubular fluid
appears to be a more likely contributor to
changes in loop fluid reabsorption than the
Armanni-Ebstein lesion.
GLOMERULAR I-IEMODYNAMICS INTHE AGEING
KIDNEY. J.F. Reckelhoff', L.J. Samsell', C. Baylis. Dept.
Physiol., West Virginia Univ., Morgantown, WV 26505.
During normal ageing, glomerular function declines and
glomeruli exhibit structural damage. It has been suggested that
age-dependent glomerular injury may be due to hemodynamic
factors, particularly to development of increased glomerular
blood pressure (P9), but this has not previously been experimen-
tally tested. In th8 study we measured GFR, single nephron
GFR (SNGFR), l (from stop-flow pressure) as well as
arterial blood presure (Al'), body and left kidney weight (BW
and KW, respectively) in euvolemic, male Sprague-Dawley (S-D)
rats aged 4-5 months (n=5, youpg) or 21 months (n=6, old).
Data given as mean (X) g' denotes p < 0.05, old vs. young.13W KW Al' gc GFR SNGFR
---g--- -mmHg- mi/mini ni/mm
g KW
Young X 341 1.33 94 55 1.00 42
SE 0.08
Old X 507' 1.95' 104' 53 0.67 72'
SE 0.05
BW and KW were greater in old vs young rats. AP was also
higher but remained within the normotensive range. GFR
(ctored for kidney weight) was lower in old vs young rats. At
micropuncture, the cortical surface of old (but not young) kid-
neys showed marked heterogeneity with some dilated, non-filter-
ing tubules. SNGFR was measured only in filtering nephrons
and was higher (on averag) and more variable in old vs young.
This psttern of change in GFR and SNGFR is characteristic of
established glomerular injury. Of importance, however, was
not elevated in old rats st 21 months of age. This contrast% with
hemodynamic alterations seen in renal ablation or diabetic-
induced glomerular injury where high and variable SNGFR and
low GFR coexist with elevated P c Thus, age-dependent gb-
merulopathy may not be primsri mediated by hemodynamic
mechanisms.
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ENALAPRIL (EN) INCREASES ULTRAFILTRATION
COEFFICIENT (Kf) AND LESSENS GLONERULAR INJURY IN
MWF/Ztm RATS. Andrea Remuzzi*, Stefania
Puntorieri5, Cristins Sattaglia*, Tullio Sertani*
and Giuseppe Remuzzi' (Intr. by C. A. Andres ).
Mario Negri Inst. • 24100 Sergamo, Italy.
We studied the effect of EN in a spontaneous
model of renal disease that is not associated with
increased glomerular capillary hydraulic pressure
(P,yj) (KI 34:481,1988) . Untreated (n=S) and EN (50
mg/l in drinking wster) treated (n=lO) MWF/Ztm
rate underwent micropuncture studies and
evaluation of mean glomerular volume (V0) after 2
monthe of observation. Two other groups of rate
(untreated n=8, and EN treated n6) were followed
for 6 months and then used for morphological
studies. EN prevented systemic hypertension, which
developed in control rata, and significantly
reduced proteinuria (P<0.Ol, 29S±64 vs. 128±24
mg/24h by the end of the study). The results of
micropuncture studies are (mean±sd; GFR,
glomerular filtration rate; SN, single nephron):
GFR 5GC SNGFR Kf
Group ml/min emilfo nl/min nl/aec/imsNo
Control 0.81±0.10 51±1 46±4 0.061±0.023
EN 0,96±0.14 44±1 54±7 0.126±0.027
p lvs.2 <0.05 <0.001 <0.05 ns<0.001
Mean ' measured after 2 months of observation was
comparable in control and treated rats (0.84±0.12
vs. 0.82±0.13 Jsxl06). Sy the end of the study
EN eignificanly limited glomerular structural
lesions (4.2±3,5% vs. 28±15% of sclerotic
glomeruli, EN vs. untreated rats, 5<0.01) and
tubulo-interstitial damage. Thus EN effectively
lessened glomerular injury in rats with normal
This beneficial effect was associated with an
important increase in Kf.
RIBONUCLEASE LEVELS IN REMNANT KIDNEY
AND URETEROPERITONEOSTOMY RATS.
Riaueer, D.A. Maddox, W.L. Meyer*, G.M.Sharp* and F.J. Gennari. Depta. of
Medicine, Biochemistry and Pathology.Univ. of Vermont College of Medicine,
Burlington, Vt.
Rats with 5/6 nephrectomy (NPx)develop hyperfiltration, hypertrophy and
sclerosis in the remaining nephrons
while in rats with 2/3 left nephrectomy
and the right ureter diverted to the
peritoneal cavity (UD), hyperfiltrationdevelops without hypertrophy or sclero-
sis. Functioning kidneys filter low
molecular weight proteins (LMWP) andhydrolyEe them in the proximal tubule.To test whether UD rats continue to
clear LMWP, plasma ribonuclease (RNase)(MW-l3,400) levels were determined inNPx and UD rats, rats with 2/3 left
nephrectomy and ligated right ureter(OBS) or intact right kidneys (RKCON),
and sham operated 2 kidney animals(2KCON). Levels were NPx (6) 479±19, UD(5) 309±13, OBS (4) 413±62, RKCON (3)339±28 and 2KCON (3) 308±27. RNaselevels in UD animals differed from NPx
and OBS (p<.Ol, p<.05) but not from
RKCON or 2KCON (p>.l, p>.l). Plasma
accumulation of LMWP such am growth
factors and increased presentation of
these proteins to remnant nephrona may
play a role in hypertrophy and sclerosis
in NPx animals,
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IN VITRO GROWTH AND COLLAGEN SYNTHESIS OF RENAL
FIBROBLASTS DERIVED FRON KIDNEYS WITH INTERSTI-
TIAL FIBROSIS. H. Peter Rodemsnn+, Teut Risler*
Adalbert Bohle# and Gerhard A. MUller* (intr. by
H. Rennke). +Developaental Biology, Univ. of Bie-
lefeld, 4800 Bielefeld, *Medical University Cli-
nics, Oept. 3 and Inst. of Pathology, University
of Tübingen, 7400 TObingen, FRG.
Interstitial fibrosis (IF) is a major cause of
uremia. To analyse the pathogenesis of renal in-
terstitial fibrosis, fibroblast cultures wars es-
tablished from biopsy material of 10 kidneys af-
fected with IF (FKIF-cells). Clonal growth and
collagen synthesis of FKIF—cells ware compared to
5 normal renal fibroblast call strains (NKF—cells),
Growth of FKIF—cells is significantly accelerated
and independent of the serum concentration of the
culture medium. As analysed by 2—0-gel electro—
phoresis of medium supernatant FKIF-cells secrete
3 proteins which are neither secreted nor synthe-
sized by NKF-celle. 24 h conditioned medium ob-
tained from logarithsycally growing FKIF-cells
inducee hyperproliferation of normal human skin
fibroblasts, suggesting that one of these prote-
ins secreted by FKIF—cells may act as a growth
factor. As compared to NKF-cells, FKIF-cells
show significantly elevated levels of total col-
lagen synthesis and secretion. NKF— and FKIF-
cells produce collagen Type I and III. Thus, the
elevated synthesis and secretion of collagen by
FKIF-cells observed in vitro could be of great
relevance in the pathogenesie of renal intersti-
tial fibrosis in vivo.
CALCITRIOL (Ctr) IMPROVES THE CALCEMIC RESPONSE
TO VIM DURING HIGH PHOSPHATE DIET (PD) IN RENAL
FAILURE (RF) 14 RodriRuez, A Felsenfeld, and F
Llach. Div. Neph; Wadsworth VAMC end UCLA, Los
Angeles.
A decremse in the calcemic response to PTH in
advanced renal failure is well described. However,
few dsta are available at earlier stages of RF.
Implicated factors include 1) decreased levels of
Ctr, 2) phosphate retention, end 3) down regula-
tion of PTH receptors. Considerable evidence has
accumulated for and against the role of Ctr in the
impaired cslcemic response. In the present study,
rats were divided into 3 groups, normal renal
function (N), moderate (NRF) and advanced renal
failure (ARF), and given a calcium (Cs) free, low(L,.21) or high (H,1Z) PD. Twenty days after
induction of RF, rat PTH (1—34) was iofuaed at
2.6 U/hr for 48 hours via an Alzet pump. Either
Ctr (4Ong/lOOg) or vehicle was administered intra—
peritoneally at 0 and 24 hours, On a LPD with (1)
or without (2) Ctr, sod on a HPD, with (3) or
without (4) Ctr, the effect of a 48 hour PTH
infusion on serum Ca and P (mg/dl) is shown below:
N MRF ARF
Cs P Ca P Ca P
l.17.4÷.5 7.6±1 15.1±1 7.3+,3 13.64.6* 6.7±.2
2.18.3-i-.3 7.3+.9 l3.7±.9 6.94.3 12.l±.2 6.7±.3
3.16.l4..9*7.9±.5 13.2±.5*9.7±,7 ll.4+.3* 15.9±2.5*
4.l3.8±.6 7.54.4 ll.2±.4 l0±.7 9.64.5 12.3±1.4
X÷SE;*Pc.O5 1 vs 2; 3 vs 4
In summary: 1) on s LPD, Ctr increased the
calcesic response to PTH only in ARF; and 2) on a
HPD, Ctr increased the celcesic response at all
levels of renal function. In conclusion, calcit—
riol may be important in the calcesic response to
PTH when e deficiency of calcitriol is present.
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ANTINYPERTENSIVE AND LIPID-LOWERING THERAPY ACT
SYNERGISTICALLY TO AMELIORATE RENAL INJURY
IN NEPHROTOXIC SERUM NEPHRITIS. R RUbifl*,
L Sablay* and J Neugarten. Montefiore Med Ctr
and Albert Einstein Coil Mcd, Bx, NY.
Since glomerular lipid deposition may be
determined not only by the level of serum
lipids, but also by the severity of
intracapiliary hypertension, we evaluated the
hypothesis that lipid-lowering therapy (LL) and
antihypertensive therapy (AM) might interact
synergistically to retard progression of renal
injury in a late stage of NSN when immune
events have largely subsided.
Four groups of nephritic rats were studied:
1) untreated hypertensive nephritic rats (NSN)
2) nephritic rats made normotensive with AN
(NSN-AH) 3) hypertensive nephritic rats treated
with lovastin (NSN—LL) 4) nephritic rats treated
with combined AN and LL (NSN-AH-LL).
The following data were obtained at 7 months:
Mortal- Schol B? UprotV Glom
ity% mg/dl mmHg mg/24h Injury
NSN 66 t t t t
NSN—AE 20 140 117* 876 175±48
NSN—LL 40 80* 171 1061 189±80
NSN—AN—LL 0 55* 122* 731 70±25*
1Only 2 NSN rats survived 7 months; *p <0.05
Combined therapy more effectively reduced
mortality, proteinuria, renal lipid deposits and
glomerular histologic injury than AN or LL
alone. A therapeutic approach that addresses
multiple risk factors in progressive renal
injury improves clinical outcome and survival.
LOW-DOSE ENALAPRIL (EN) AND GLOMERULAR SELECTIVE
FUNCTION IN INSULIN DEPENDENT DIABETICS (IDD).
Piero Ruaaenenti*, Giancarlo Viberti*, Cristina
Battaglia*, Elena Perticucci*, Giuseppe Remuzzl*
and Andrea Remuzzi*. (intr. by G. A. Arr
Mario Negri Inst., 24100 Bergamo, Italy and
Guy's Hospital, London, U.K.
We studied 5 patients with IDD glomerular
injury and renal failure. Each patient was
treated for a 15-day period with EN at a dose
(2.5mg/day) that did not lower significantly
systemic blood pressure. Fractional clearance (0)
of albumin, IgG and neutral dextrans (ND) were
determined before and after EN in controlled
glycemic conditions (glucose levels: 100-145
mg/dl) . Mean blood pressure (108±8 vs. 105±7
mmHg), inulin (22±12 vs. 23±12 ml/min/1.73sqm)
and PAN clearance (272±125 vs. 292±167
ml/min/1.73sqmn) measured before and after EN were
comparable. Fractional clearance measurements
were as follows (mean sd; nd, not detectable,
*p(005)
°alb 0100 0(54A) 0(60A)
(x105) (x105)
PreEN 485±362 122±39 0.017±0.006 0.011±0.004
P05tEN 83±117* nd 0.008±0.003* 0.003±0.002*
o of ND ranging from 24 A to 48 A were not
significantly changed. We conclude that EN, at a
dose that did not lower systemic blood pressure
exerted an antiprotainuric effect in IDD patients
with renal failure by improving glomerular
barrier size selectivity. Such an effect was
independent from changes in inulin and PAN
clearances.
ULTRASTRUCTURAL STUDIES OF GLOMERULAR LESIONS IN
RHEUMATOID ARTHRITIS(RA) PATIENTS WITH URINE
ABNORMALITIS. Takao Saito. Hian In, Sojiro Ogino,
Shinichi Mishi, Yuichiro Maruyama. Masaaki Arakawa.
Miigata Univ.Med.School,Dep.of Med.(II), Niigata,
Japan. (Intr.by T.Yamamoto)
We studied the ultrastructural features of the
glomerulus in 47 RA patients with proteinuria and /
or hematuria (male 12, female 35; the average age
52.5 yr; the average RA duration 9.4 yr),36 of whom
were treated with gold. (1) Light microscopy showed
11 minor glomerular abnormalities, 16 mesangial pro-
liferative glomerulonephritis (GM) (7 IgA GM), 1
Crescentic GM, 1 FGS, 1 MPGN, 1 unclassified GM, 6
amyloidosis and 3 lupus—like GM. Electron microsco-
py revealed the charactaristics of each glomerular
lesion. (2) Diffuse thinning (less than 240 nm) of
glomerular basement membrane (GEM) were observed in
18 cases, 16 of whom were treated with gold.
Partial thinning were in 19 cases. There was no
significant difference on GBH thickness between
patients with and without gold therapy. (3) Gold
particles were observed in podocytes of 10 cases.
However,one case did not show diffuse thinning of
GBM. Our study showed that thinning of GBM was a
cosmon ultrastractural feature in RA patients,
although various types of GM seen in primary glomer—
ular disease were noticed. GEM thinning was assumed
to be caused by RA itself,since it occured in
patients without gold treatment.
LIMITED PROTEINURIA DESPITE HYPERCHOLESTEROLENIA IN
DIABETIC ANALBUMINENIC RATS — NFT Sanfelice*, NO
Ribeiro*,RN Padilha*, MN Santos* and R Zatz — Univ.
of So Paulo Medical School, Sao Paulo, Brazil.
Previous studies in our laboratory have shown
that analbuminemic (ANALB) rats fail to develop
glomerular sclerosis (GS) associated with aging,
despite persistently increased cholesterol (Chol)
levels, filtration of macromolecules and blood
coagulability. Paradoxically, these rats develop
much more severe GS than Sprague—Dawley (so)
controls after 5/6 nephrectomy. We investigated
whether ANALB rats would also exhibit unusually
severe GS after induction of diabetes mellitus
(oW). ANALB and SD rats received streptozotocin, 65
mg/kg, and mid—morning glycemia (BG) was kept
moderately elevated with daily injections of NPH
insulin. Rats received ad libitum standard chow and
tap water. Age—matched respective normal controls
(C) were also studied, Results at 9 months (Nean,±
SE, N*number of observations, Protproteinuria,
TCP*tai1cuff pressure, *p<O,O5 DN vs. C, §p<O.05
ANALB vs. SD):
N BG Chol TCP Prot
—
— mg/dl — — minHg mg/24h
C SD 8 66±3 58±4 118±3 95±12
ON SD 7 413±36* 71±5 115±3 340±45*
C ANALB 8 90±3 95±3 105±4 28±6
DN ANALB 7 336±31* 125±6* 119±4 131±19*
Despite hyperglycemia similar to that seen in DN
SD and persistently elevated Chol, ON ANALB rats
exhibited much lower Prot than ON SD rats. These
results suggest that diabetic ANALB rats are less
prone than SD to GS and that hyperglycemia and
hypercholesterolemia per se do not have a crucial
impact on the development of GS in experimental DM,
which is likely to be influenced more decisively by
intrarenal factors.
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PROTEOLYTIC ACTIVITY IN WHOLE GLOMERULI
OF DIABETIC AND NON-DIABETIC RATS.
R.M. Schaefer, M. Teschner, U. Heidland,
A. Svarnas, A. Heidland (introd. by
F. Luft). Dept. of Nephrol., Univ. of
Wuerzburg, FRG.
Intraglomerular accumulation of
proteins is a hallmark of diabetic nephro-
pathy. Aim of the present study was
to investigate whether proteinase activi-
ties in glomerui were altered in the
diabetic rat. Animals were rendered
diabetic by injection of streptozotocin.
After 3 weeks rats were sacrificed and
glomeruli were isolated and sonicated.
Proteolytic activities were measured
against azocasein. In normal glomeruli
2 proteolytic activities were found:
One had a pH optimum at 54 and was
strongly inhibited by the thiol proteinase
inhibitor E 64, while the other proteinase
displayed a pH optimum of 7.4 and was
completely blocked by 4 mM of EDTA.
In diabetic animals activities of the
acidic proteinase (16.6 + 1.6 vs. 22.2
+ 1.9 U/mm/mg) as well as of the neutral
proteinase (7.8 + 0.6 vs. 10.7 + 0.8
U/mm/mg) were reduced as compared with
SHAM rats. Insulin treatment led almost
to a normalization of reduced proteolytic
activities. In summary, thiol as well
as metallo proteinase activites were
reduced in glomeruli from diabetic rats.
It is conceivable that reduced intraglome—
rular proteinase activities might be
related to protein accumulation in diabe-
tes mellitus.
GIL)MERULAR CAPILLARY PRESSURE (PGC) IS INCREASED IN
OLD OBESE ZUCIIER (OZ) RATS AND IS UNCHANGED WITH
ENALAPRIL (E). P.C. Scbmitz*, M.P. O'Donnell, B.L.
Kasiske, V.F. Keane. Dept. of Med., Hennepin Co.
Med. Ctr. • Univ. of Mimi., Minneapolis, MN.
We have previously shown that E can ameliorate
glomerular injury in OZ rats (KI 35:434, 1989).
Whether the beneficial effects of E in OZ rats
resulted from a lowering of FCC, or from
nonhemodynamic actions, is unknown. FCC is not
elevated in young (12 weeks) OZ rats, but has not
been measured in older OZ rats at a time when
glomerular injury is progressing. We therefore
studied glomerular hemodynamics in 22-26 week old
OZ rats, with or without E treatment (50 mg/L
drinking water) from 8 weeks of age. Results




MAP P SNGFR U,,,V
(mmHg) (maNe) (ni/mm) (m/24h)
129±2' 58±1' 49±5' 56±6'
lld±4b 57±1' 48±7' 20±Sb
lll±4b SO±lb 53±4' 6±3°
Sody weights were not different between OZ+E and
OZ. Mean arterial blood pressure (MAP) and urine
albumin excretion (1J,V) were reduced in OZ+E,
compared to OZ. FCC was increased in OZ, compared
to age-matched lean Zucker (12) littermates, and
was not affected by E. Single nephron GFR (SNGFR)
was similar in all groups. Thus, glomerular
hypertension is present in older OZ rats, and could
contribute to progressive glomerulosclerosis in
this model of renal disease. Moreover, E may
reduce albuminuria and glomerular injury in OZ rats
via a norihemodynaiaic mechanism.
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CHOLESTYRAMINE ALTERS HEPATIC CHOLESTEROL
BIOSYNThESIS IN UREMIC GUINEA PIGS. R. Jean Shapiro,
Dept. of Medicine, Univ. of B.C., Vancouver, B.C. Canada
To further evaluate hypercholesterolemia in uremia, hepatic
cholesterol biosynthesis was examined in a remnant model of
chronic renal failure (CRF) in the guinea pig.
Hydroxymethylglutanjl Coenzyme A reductase (HMGC0AR),
the rate-limiting enzyme of cholesterol synthesis, was
measured in microsomal fractions prepared from normal (N)
and uremic (UR) guinea pig livers. N and UR animals were
maintained on normal or cholestyramine chow (2% by weight),
and sacrificed at mid-light (L) and mid-dark (D) cycles.
100,000 x g hepatic microsomal fractions were assayed in the
presence and absence of NaF for determination of the active
and total forms of HMGC0AR respectively. Hepatic cholesterol
content was measured after lipid extraction. In N guinea pigs
HMGC0AR activity displayed the anticipated diurnal variation
(14.3±3.3/9.7±2.3 (L) n=l 2; 33.3±14.6/25.4±11.1 (D) n=5;
Totatlactive activities pmoVmirmg; x±SDJ. In UR, HMGC0AR
activities failed to be suppressed despite the higher plasma
cholesterol (1.0±0.2 vs. 2.4±0.6 mmol/L; N vs. URI; the
diurnal variation was preserved however (18.5±8.1/13.1±6.1
(L) n=8; 36.2±17.9/33.8±13.9 (0) n=41. On treatment with
cholestyramine, HMGC0AR activities increased in both N and
UR guinea pigs (53.9/32.0 (N); 31.9/24.1 (UR)I, and plasma
cholesterol levels fell. Hepatic cholesterol content was no
different between the two groups (1.63±0.59 vs. 1.82±0.33
mg/gm tissue n=5). In UR, HMGC0AR activity is paradoxically
increased for the level of plasma cholesterol, suggesting that
cholesterol biosynthesis in CRF may be associated with a
defect In the hepatocyte regulatory pool' of cholesterol. The
impaired metabolic clearance of low density lipoprotein (LDL)
that we have previously shown and increased cholesterol
synthesis result in hypercholesterolemia These defects
respond to dietary manipulation with cholestyramine, with
lowered plasma cholesterol levels, and enhanced metabolic
clearance of LDL despite the increased HMGC0AR activity.
COST.BENEFIT ANALYSIS OF USING RECOMBINANT
HUMAN ERYTHROPOIETIN FOR THE ANEMIA OF
CHRONIC RENAL FAILURE. Steven H. Sheinaold,
Battelle Memorial Institute, Washington, D.C., (intr. by
Norman Muirhead. This paper analyses economic issues
relevant to the use of recombinant human crythropoietin
(EPO). Clinical trials in Europe, Canada and the U.S.
have demonstrated EPO's efficacy and safety for
treating the anemia of chronic renal failure. Yet, given
the Current health care cost containment atmosphere,
acceptance of EPO by governments and other third
party payors is not assured by clinical success alone.
Economic effectiveness will probably also have to be
demonstrated. The analysis uses several databases from
both the U.S. and Canada to examine the economic
benefits of EPO Cost savings due to the following
potential effects of EPO are examined: reduction or
elimination of transfusions, transfusion-related illness
and androgen therapies; reduction of hospitalized
morbidities; increased transplant success; and possible
delay in the onset of dialysis treatments. Databases
include randomized, controlled trials, the Canadian ESRD
Morbidity Study and a survey of U.S. nephrologists.
The initial results demonstrate that the benefits to EPO
use during the predialysis stage of illness may exceed
costs by 30%-90%, largely due to the probability the
dialysis treatments will be delayed by 3-4 months for
the these patients. Using the Canadian data, it is
estimtcd that dollar benefits will likely range from 50%
to 80% of EPO's costs for dialysis patients, due to
elimination of transfusions for over half of dialysis
patients, reduction in hospitalizations and improved
graft survival due to reduction in transfusion-induced
cytotoxicity. Thus, there will likely be net dollar
benefits to using EPO for selected pre-dialysis patients
and a considerable share of the costs for dialysis
patients will likely be offset.
VERAPAMIL CORRECTS THE ABNORMALITIES IN
NOREPINEPHRINE (NE) AND PHOSPHOLIPID (PL)
METABOLISM OF BRAIN SYNAPTOSOMES IN
CHRONIC RENAL FAILURE (CRF). Mirolsaw
Seooorzewski*. Anisul IslaaiS and Shaul 13.
Maccry. Div. Nephrol. Univ. So. Calif.
Sch. Med. Lo Angeles, CA.
Abnormalities in (NE) and total PL,
phophatidylinositol (P1), phosphatidylse-
rine (PS), phosphatidylethanola.nine (PE)
and phosphatidyicholirie (PC) metabolic.
of synaptosomes occur in CRF, and these
were attributed to PTH—induced rise in
synaptocomal Ca. W. examined the effect
of treatment with verapamil on NE, PL andCa content, NE release and uptake, and
Na—K ATPase activity of synaptosomes
from CRF rats. Verapamil in normal rate
did not affect synaptosomal NE and total
PL, P1, PS, PE, and Ca content, NE
release or uptake and Na—K ATPase
activity. CRF—rats had a significant
(P<O.01) reduction in their synaptosomal
NE and total PL, P1, PS and PE content,
NE release and uptake and Na—K ATPase
activity and a significant (P<O.Oi) rise
in Ca content. Verapamil in CRF rats
normalized synaptosomal NE and total PL,
P1, PS and PE and Ca content, NE release
and Na—K ATPase activity, and produced a
significant (P<O.01) improvement in NE
uptake. The data are consistent with the
notion that the abnormalities in
synaptosomal NE and PL metabolism and Na—
K ATPase in CRF are mainly due to PTH-
induced rise in synaptosomal Ca and could
be prevented by a Ca channel blocker.
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EFFECT OF INSULIN AND AMINO ACIDS (M) ON GLUCOSE
AND PROTEIN METABOLISM IN CHRONIC RENAL FAILURE
(CRF). A SoIlnl, P Castellino. RA DeFronzo. Nephrology
DMsion, UTHSC, San AntonIo, TX & Univ. of Naples, Italy.
Impaired Insulin (1)-mediated glucose (G) metabolism is
characteristic of CRF. However, It is unknown whether the
ability of I and AA to promote protein anabolism is
similarly ImpaIred. 18 CONtrol (age 44±2 y; IBW
104±2%) and 11 CRF (age 49±3 y; IBW 103±2 %; creat
4.0±0.5 mg%; GFR 28±4 mI/mm) participated In two
protocols: Study One - Euglycemic Insulin Clamp (70
uU/ml) and Study Two - AA Infusion to Increase plasma AA
2-fold ; all studies were performed with '4C-1-Leuclne
(L) and indirect calorimetry. Basal plasma L conc, total L
flux, and L oxidation (OX) were reduced In CRF (90±9 vs
118±6 uM; 0.97±0.03 vs 1.11±0.03; 0.14±0.01 vs
0.18±0.01 umol/kgmin, all P.cO.01), while G OX (1.4±0.2
vs 1.5± 0.2 mg/kgmin) was normal - In Study One, the I-
mediated decline in plasma L (55±3 vs 55±7 uM). L flux(0.72±0.04 vs 0.65±0.04 umol/kgmmn) and L OX
(0.12±0.01 vs 0.11±0.01) were similar in CON and CRF.
In contrast, in CRF I-mediated G disposal was reduced
(6.8±0.7 vs 4.4±0.5 mg/kgmin, P.cO.01) due to a defect
in non-OX G disposal (4.3±0.6 vs 1.7±0.7 mg/kgmln,
P.cO.01); G OX was not impaired (2.6±0.3 vs 2.7±0.3). In
Study Two, hyperAA enhanced L flux similarly in CON and
CRF (2.09±0.14 and 2.12±0.12 umol/kgmin); however,
the partitioning of L disposal was significantly different In
the two groups: L OX rose more In CRF vs CON (0.93±0.09
vs 0.73±0.05, P<0.05) while non-OX L disposal (protein
synthesis) rose less (1.10±0.10 vs 1.36±0.11, P.cO.05).
Summary: in CRF 1) Basal L Flux and OX are decreased; 2)
I-mediated suppression of protein degradation is normal;
3) the stimutatory effect of AA on protein synthesis Is
Impaired. These results indicate that the ability of hyperAA
to promote protein anabolism is impaired in CRF and raises
concern about use of low protein diets In such Individuals.
A SEGMENT FROM THE CHROMOSOME 16
AUTOSOMAL DOMINANT POLYCYSTIC KIDNEY
DISEASE LOCUS (ADPKD) IS HOMOLOGOUS TO
MEMBERS OF A MULTI-GENE FAMILY. .ifan
Somlo*, Gerry Al Gillespie*, Debbie L Weinstat*,
Gregory G Germino*, Stephen T Reeders. Sect. of
Nephrology, Yale Univ. Sch. of Medicine, New Haven,
Connecticut.
The gene, PKD1, for the predominant form of
ADPKD has been mapped to a 650Kb segment on the
short ann of chromosome 16. The single copy DNA probe
D16S84 from within the telomeric end of this region has
shown no crossovers with ADPKD in 201 informative
meioses. Hence, a search for candidate PKD 1 genes was
begun at this locus. A walk from D16S84 yielded a
1.8Kb single copy restriction fragment. This fragment was
used to probe hepatoma (Hep G2) and human kidney
cDNA libraries. A number of positive clones were
obtained each having a similar but distinct restriction map.
A pair of clones (SS2 and 6.1), one from each library, has
been further analyzed. These clones are 99% homologous.
SS2 has a novel sequence and includes a probable open
reading frame with a start site and poly-A tail. It hybridizes
to a 1.4Kb band on Northern blotting of poly-A enriched
RNA. Analysis of the 1.8Kb genomic sequence that
hybridizes to SS2 reveals two —130 base pair (bp) regions
with 80% homology to a continuous —265 bp region of
SS2. The genomic segments are separated by a —90 bp
sequence bounded by donor/acceptor splice sites sugges-
tive of an exon/intron boundary. SS2 recognizes multiple
dispersed loci on hybridization to somatic cell hybrid
panels. Thus we report a cDNA that is a part of a novel
gene family and the presence of a highly homologous
sequence in the PKD1 region of chromosome 16.
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NIGH AMBIENT GLUCOSE STIMULATES BIOSYNTHESIS BY
CULTURED PROXIMAL TUBULE CELLS OF INTERSTITIAL
PROCOLLAGEN TYPE I: TRANSCRIPTIONAL CONTROL AND
ACTIVATION OF AN ENHANCER SEQUENCE. E.R. Snipes,
T.P. Ilaverty, M. Watanabe, S. Goldfarb and F.t1.
Ziyadeh. University of Pennsylvania, Philadel-
phia, PA 19104
Besides glomerular changes, tubulointerstitial
(TI) Lesions become prominent in diabetic neph-
ropathy (ON) and their severity correlates with
the decrement in glomerular filtration. Proximal
tubule cells (PTC) secrete small amounts of inter-
stitial-type matrix, reflecting their mesenchymal
lineage. As PTC constitute the bulk of renal
cortex, even low secretory rates per cell may
contribute appreciably to cumulative TI fibrosis.
To examine the role of PTC in fibrogenesis of
SN, we studied the effects of ambient glucose on
PTC biosynthesis of procollagen type I Ccl) ——
an interstitial matrix constituent. We previous-
ly demonstrated using RIA that PTC cultured for
72 h in 450 mg/dL glucose (0450) secrete twice
as much CI CS cells grown in 100 mg/dL glucose
(6100). Additionaly, dot blot analysis of CRNA
hybridized with P-labeled a2(I) procotlagen
cDNA revealed concordant increase in steady-state
message Levels in G450 vs 0100. We now demon-
strate that this effect ix associated with en-
hanced cI gene transcription: Nuclear run-off
assays show that in vitro transcription rate is
augmented by 45% in G450 vs 0100. Furthermore,
PTC transfection with pR36, a plasatid construct
containing the bacterial chloremphenicol acetyl-
transferase (CAT) gene linked to the 52(I) procol-
lagen enhancer gene, yielded 5-fold increase in
CAT activity in 0450 vs 0100. There was negligi-
ble CAT activity with pA0CAT, aplasmid containing
no enhancer, and significant activity with pSV,
a positive control plasaid containing the SVGO
enhancer.
Thus, glucose-induced stimulation of procol-
lagen type I biosynthesis by cultured PTC is
accounted for in part by enhanced gene transcrip-
tion. Activation of an enhancer sequence may
csntribute to this response. The PTC culture
system offers a useful model to investigate the
role of epitheligl cells In TI fibrosis of ON.
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REGULATION OF THE INSULIN-LIKE GROWTH
FACTOR-I (ILGF-I) RECEPTOR IN THE DIABETIC
RAT KIDNEY. W. Still, Q. Corteza*, N.M.Mantzouris*, and M.K. fuse. Univ. of Maryland
Medical School, Dept. of Medicine, Baltimore, MD.
Inhuman and animal studies of diabetes, significant
growth of the kidneys occurs. This growth precedes
changes in glomerular filtration rate and significant
histologic abnormalities. Since regulation of growth
factor receptors may play an important role in the
control of cell mass, the purpose of this study was to
examine ILGF-l receptor expression in the diabetic rat
proximal tubule.
Diabetes was induced by the IV tail vein injection
of streptozotocin 45 mg/kg. Control animals received
vehicle alone. Seven days following injection, serum
glucose averaged 147±11 in control animals and 401±34
in diabetics (n=5, p <.01). Weight gains averaged 54±2
in controls and 44±3 in diabetics (n"5, p <.05). Whole
kidney proteins averaged 153±6.9 in controls and
214.4±19.8 in diabetics (n=5, p <.05). ILGF—I binding
was measured by standard techniques at 1 nM using
isolated basolateral membranes. Binding averaged394.9±36.8 pmol/mg in controls and 584.0±51.2 in
diabetics (n=6, p 004). Similar data was observed 28
days following the induction of diabetes. For
comparison, epidermal growth faotor receptor
expression was studied at day 28. Differences between
control and diabetic animals were not apparent.
These data indicate that the proximal tubule
expresses high affinity ILGF-I receptors and, in
diabetes, ILGF-I receptor expression is upregulated.
Increased expression of the ILGF—I receptor in diabetes
may play an important role in renal growth and
subsequent hemodynamic changes.
ATRIAL NATRIURETIC FACTOR MAY BE LESS
IMPORTANT THAN RENIN AND DOPAMINE IN
ADJUSTING SODIUM EXCRETION IN CHRONIC RENAL
FAILURE. C P Swainson & E A Sloan. Renal
Unit, Dept. of Medicine, University of
Biinburgh, UK.Atrial Natriuretic factor (ANF) nay
modulate sodium excretion in CRF (Swainson
and Craig, Kidney mt. 1988, 33, 287) but
its role relative to renin (PRA) and urine
dopamine (Dop) have not been explored. 9
patients with biopsy proven chronic
glomerulonephritis (CCr 12—34 mi/mm) took
low (LS) and high sodium (HS) diets for 5
days in random order. Measurements of renal
function and hormones were estimated at the
end of each period after 2h supine rest.
The results are shown in the Table. CCE,
UNa, FeNa were all significantly higher on
HS compared to LS diet. Plamsa ANF was
elevated and PRA suppressed on US. A
significant correlation was demonstrated
between UNa and the ratio PRIVUD0p but not
with ANF, PRA or UDOP alone. These results
suggest that reciprocal changes in PRA and
UDop may be more important than either alone
or ANF in the tubular adaptation of Na
excretion that occurs in CRF.
Table an (SD) p
L.S. H.S.













PRA ngAI/1/h 2.1(2.0) 0.5(0.4) 0.003
ANF no1/i 45.4(24.3) 64.1(22.7) 0.04
SYNTHESIS OF METHYLGUANIDINE, A UREMIC
TOXIN INCREASED BY PUROMYCIN AMINONUCREO-
SIDE, IS A NEW MARKER OF ACTIVE OXYGEN IN
VIVO; DEMONSTRATION BY HYPERBARIC OXYGEN
THERAPY. Katsumi Takemura*, Kazumasa
Aoyagi*, Sohji Nagase*, Masako Sakamoto*,
Toshiko Ishikawa* and Mitsuharu Naritâ.
(intr. by Burton 0. Cohen)
Univ.of Tsukuba, Dept.of Med.,Ibaraki,Japan.
Active oxygen plays an important role
in the tissue injury of renal disease.
We have reported that putcssycin anthionucleosith(PA), which induces nephrosis, increases
methylguanidine (MG) synthesis in isolated
rat hepatocytes. We have also reported
that MG is formed from creatinine(cre) by
the action of active oxygen in vitro.
We propose that active oxygen causes PA
nephrosis. Hyperoxia induced by
hyperbaric oxygen(HBO) therapy is known to
increase active oxygen generation. This
study uses HBO therapy to determine whether
MG is a marker of active oxygen generation
in vivo. MG and cre in the urine and
serum were determined in the patients with
and without renal failure before and after
HBO therapy. Patients were on a low cre
diet to reduce the amount of MG contained
in the diet. The MG/cre ratio in the
urine significantly increased after HBO
therapy. These results suggest. that the
MG/cre ratio is a useful marker of active
oxygen generation in vivo.
MINIMAL CONTRIBUTION OF PROXIMAL TUBULE (APR) AND
LOOP OF HENLE (ALR) FLUID REABSORPTION TO
POLYURIA IN INSULIN DEPENDENT DIABETES (DM).
B.J. Tucker, R. Rasch*, R.C. Blantz, and R.C.
Collins*. Univ. of California and VAMC, San Diego,
Calif., and Univ. of Aarhus, Aarhus, Denmark.
Polyuria associated with poorly controlled DM
has been previously attributed to hyperfiltration
and to reduced tubular fluid reabsorption
secondary to elevated glucose concentration in
tubular fluid. To determine whether APR and ALR
are decreased in DII, Munich-Wistar rats were
micropunctured at 10 (n=6) and 50 (n7) days (d)
after streptozotocin induced DII (65 mg/kg BW,
i.v.) and compared to non-DM rats (C, n.6).
Nephron filtration rate (SNGFR), late proximal
(VLp) and early distal (VD) flow rates In super-
ficial nephrons and glomerular filtration rate
(GFR) and urine flow (Uv) were measured. Blood
sugar was 99±5 in C, 342±15 in lOd DII and 279±4
mg % in 50d DM. (*P<0.05 to C, §P<O.05 to lOd DII)
GFR U SNGFR APR V1 p ALR D
[ml/m1n][jil/mn][ nl7min ]
C 1.09 1.9 33 13 20 12 8
ii
lOd ON 1.36* 5.8* 31 15 16* 11 5*
±.05 ±.4 ±2 ±1 ±1 ±1 ±1
50d DII 1.56* 8.0* 42* 14 28* 18* 10
±.09 ±1.1 ±2 ±2 ±2 ±2 ±1
At lOd DII, Uv increased despite a decrease in
both V0 and VLP. At 50d DM, APR was unchanged and
ALR increased In 50d DII resulting In no change in
V0. These data indicate that neither the proximal
tubule nor the ioop of Henle were compromised in
their capacity to reabsorb fluid in DII and the
polyuria Is due to either reduced fluid reabsorp-
tion in deeper nephrons or the collecting duct.
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EFFECT OF ATRIAL NATRIURETIC PEPTIDE (ANP) ON
URINARY ALBUMIN EXCRETION (UAE) IN INTACT AND
UNINEPHRECTOMIZED (UNX) RATS.Jean Pierre Valenfin',
Jean Ribstein', Yolande JuIien, Albert Mireran' (intr.
by Leopotdo Raij). Dept. of Medicine, CHU, Monlpellier,
France.
Some experimental observations have suggested a
possible effect of ANP on transcapiltary shift of waler and
proteins. In the present studies conducted in anesthetized
euvotemic intact (CON) and 6 wks posf.UNX rats, we
assessed the renal effect of iv infusion of 103-126 hANP
(0.1 and 1.0 ig/kg/min, 30 mm each). GFR and ERPF
(99Tc.DTPA and 131.Hippuran clearances) and UAE(nephelemetric method) were measured. Data are
expressed as m±sem for one kidney. ANP infusion was
associated with no change in mean arterial pressure
during the low dose (LD) and a 30 mmHg decrease during
the high dose (HD). ANP induced a dose-dependent increase
in UNaV (from 0.54 to 1.6 and 4.0 in CON and from 0.8 to
2.3 and 5.4 iEq/min in UNX) and fractional excretion of
lithium. GFR was unaltered whereas ERPF decreased only
during HD-ANP; filtration fraction (FF) dose-dependently
increased in response to ANP. UAE dose-dependently
increased and to a similar extent in both groups in
response to ANP (from 95 to 445 and 822 in CON and
from 204 to 827 and 1830 ng/min in UNX). The increase
in UAE was readily reversible after discontinuation of
ANP. There was a positive correlation between changes in
UAE and changes in FF induced by ANP. These results
indicate that ANP is a potent albuminuric substance. The
occurrence of a simultaneous increase in UAE and F F
without a change in the filtered load of albumin suggests
that this effect may result from a rise in intraglomerular
capillary pressure; however, an effect of ANP on the
glomerular permeability to albumin cannot be excluded.
GLOMERULAR HYPERTROPHY AND MESANGIAL EXPANSION IN
THE SHR/N-CP RAT WITH TYPE II DIABETES: ROLE OF TYPE
OF CARBOHYDRATE DIET. MT Velasquez, OE Michaelis IV, I
Szaltasi*, AA Abraham*, PL Kimmet, JP Bosch.
Departments of Medicine and Pathology, George Washington
University Medical Center, Washington, D.C. & Human
Nutrition Research Center, USDA, Bettsvitte, MD.
The SHR/N-cp rat is a genetic modet of obesity and type It
diabetes that develops proteinuria and diabetic nephropathy.
To evatuate the role of type of carbohydrate (CHO) diet on
the course of nephropathy, 2 groups of 5 wk old obese(n16) and lean (n=12) mate SHR/N-cp rats were
randomly assigned isocatoric diets, with either 54% sucrose
(HS) or 18% sucrose pIus 36% starch (LS), as the CHO
source. Two-hour postprandiat serum glucose (Pglu) and
urinary protein excretion (UproV) were measured at 12
and 36 wks. Mean glomerutar volume (Gv) and percent
mesangiat area (Ma) were determined by quantitative histo-
morphometry (computerized image analysis). On either
diet, obese rats had significantly higher (p.xO.05) Pgtu
(280j23 vs l56j6 mg/dt) and UproV (86j.11 VS 25±.4
mg/l7hr) than lean rats at 12 wks. At 36 wks, mean
UproV, Gv, and Ma in obese and lean rats were, respectively,
13021 vs 35j5 mg/l7hr, 2.30±.0.3 vs 1.980.1
x106um3, and 29j2 vs 2l0.2 % (p<0.05). Mean (jSE)
data of obese rats fed HS or LS diet for 36 wks (p.tO.05, HS
vs LS): HS Diet (n8) LS Diet(n=8)
UproV(mg/l7hr) l57j24 108jl7
Kidney WI (g) 2.l6jO.13 l.61j0.06
Gv (x106 um3) 2.43+0.18* 2.15j0.06
Ma (%) 35.2j1.2 24.7jl .0
These data indicate that 1) obese SHR/N-cp rats fed high
CHO diets develop progressive proteinuria and glomerutar
enlargement with mesangial matrix expansion and 2) a diet
relatively low in sucrose lessens the degree of proteinuria
and extent of mesangiat expansion.
A SINGLE ORAL ADMINISTRATION OF' ZERANOL SHORTENS
THE PROLONGED BLEEDING TINE (BT) OF UREMIC RATS:
LONG-LASTING EFFECT MEDIATED BY A RECEPTOR
MECHANISM. Gianluioi Vioand*, Carla Zoja*,
Daniels Corna*, Mario Salmona*, and Giuseppe
Remuzzi* (intr. by G. A. Andres ) Mario Negri
Inst. • Bergamo and Milan, Italy.
Intravenous Conjugated Estrogens (CE> reduce
the prolonged BT in uremic patients and in a rat
model of uremia. However estrogens have major
side-effects related to their hormonal activity.
We investigated whether a -resorcylic acid
lactone, zeranol (a compound structurally similar
to estrogens but with a weak estrogenic activity,
Br Med J 1:579,1973) improves primary hemostasis
in uremic rats and whether the effect is mediated
by estrogen receptors. Rats with chronic uremia
had prolonged NT (controls 97±17; uremics 197±27
sec, p<0.01) . Oral zeranol (20 mg/kg>
significantly (p<0.01) shortened the NT of uremic
rats (nr6) reaching a maximum between 24 and 48 h
(basal: 221±49; 24 h: 117±16; 48 h:105±17 eec)
NT values were still significantly (p<0.01)
shortened at 72 h (132±13 eec) and returned to
basal values within 96 h. Mo changes in
hematocrit, platelet and leukocyte count, and
serum creatinine were detected after zeranol
administration. When uremic rats were pre-treated
with two estrogen receptor antagonists,
tamoxif en and clomiphene (3 mg/kg p.o.), zeranol
did not shorten the ST (tamoxifen: basal 199±42
and after zeranol 190±10; clomiphene: basal
171±11 and after zeranol 171±17 eec) suggesting
an estrogen receptor mediated mechanism, These
results may have important future implications
for the management of uremic bleeding in man.
Yfl*2IAPY wrm CAPPRTh (CAP) PR PSIVE
SCLFtOSIS (CS) IN FAWN—l{00987) RATS (Fit), Stir KETANSAPIN (K) IS
INEFTA'rIvE. J Weeninct, PJ Westenend, )3y, p
Brumanlen. Introduced by PIFJ Hoedemaeker. State Univ.
Groningen and Leiden ,The Netherlands, and Itoffmann—LaRoche1,
Switzerland.
Serotonin receptor blocking drugs fona a new class of
antihypertensive drugs. We oaipared the long-tens effect of
one of then, K, with CAP on mean arterial blood pressure
(NAP), proteinuria, and the incidence of CS in male,
genetically hypertensive Pit. 911 were either not treated (C, n
= 8), or treated with K (200 iag/L drinking water, n = 9) or
CAP (500 mj/L drinking water, n = 9), fran the age of 4
annths. At that age hypertension is established and the
incidence of CS is 1.7 0.9%. K had no effect on NAP (K 125
U, C 135 14 ian hg), proteinuria (K 238 * 166, C 308 175
r/24h) or incidence of GS (K 10.2 8.9, C 18.1 * 21.3 %) at
12 imsiths of ape as cceepared to C. CAP significantly lowered
NAP (107 7 sin lip), stabilized proteinuria (82 14 iag/24h),
and prevented an increase in 05 (1.8 * 1.2 %). Glanerular
volume (OW) was not different between groups (C 1.56 0.27, K
1.63 0.28, CAP 1.76 0.26 x 1(9 .s), bet significantly
increased canpared to CV at 4 inmtbs of age (1.30 0.19 x 1(9
i.sfl. Hanynaniic effects were studied in separate groups of
rats 1. stmth after the start of treatment. Both K and CAP
increased C9'R significantly caspared to C (C 0.25 0.09, K
0.41 0.11, CAP 0.43 0.08 ml/sin/lOO g). Pb effect was seen
on RET' (C 1.49 0.62, K 1.59 0.52, CAP 1.82 0.62
mi/mm/bOg) or if (C 0.18 0.07, K 0.27 0.07, CAP 0.22
0.04).
In conclusion, CAP but not K is effective in lowering NAP
and preventing progressive proteinuria and CS in hypertensive
911. This benificial effect of CAP is associated with similar
values for if and CV as canpared to ixin-treated PH.
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XJ3S INJTIQlS WT1II A P4V(TB EPtZYNE IMiIBfltR ()
REVPRL DflTPRPNF RPP1AL RPCV3P IN GSRUWGCIIS (CS)
Jscpprmri iND RPIS'iWF RATS. PJ Westenend', JFM nits, NM
Struyker—Bc*idier 1, JJ JjjZ• Introduced by PW
Ibedmaaeker. State Univ. Leiden, Maastricht' and Gthig&,
The Netherlands.
We studied the effect of bolus injectices of captopril (C,
1, 3 and 10 rap/kg) on inulin clearance and RBF amasured by
flow probes in CS susceptible Wistar rats (W) and in Wistar
Kyoto rats (Wy), which are CS resistant even after unilateral
nephrectcsny (LII). Rats were subjected to Ill or sham operation
at 3 scIlths of age and studied 1 rasth later. Mean arterial
blond pressure (MAP) was significantly lower in W cuspared to
WKyandnotinfluencedbytw(WshamlOS±7,WLW109j14,
WKy sham 119 12, Wy LW 120 6 mu Hg). C only lowered NAP
(95 9am Hg) in W share at 10 mg/kg. Renal vascular
resistance (RVR), calculated fran RBF, Net and NAP, was higher
in W and was significantly reduced by LW in both strains (W
sham 12.4 2.5, W LW 10.0 2.5, WKy sham 8.8 1.8, WKy LW
7.5 1.4 ni*j"ml/min). In all 4 grcups RVR significantly
decreased with increasing doses C ( at 10 mg/kg V sham 8.4
1.5, V LW 7.3 1.3, WKy sham 6.6 1.2 , Wy LW 6.4 1.3
narHgmin/m1). The filtration fraction (F?) was significantly
higher mW and not influenoedbylll (W sham 0.32±0.08, WLW
0.31 0.05, WKy sham 0.15 0.08, Wy LW 0.20 0.05). With
increasing doses C, PT only decreased in the V strain
indicating a decrease in post-glcmierular resistance (V sham
0.16 0.05, V LW 0.17 0.08, Wy sham 0.13 * 0.06, Wy LW
0.15 0.08).
In ccaiclusicn: 1) Bolus injections of C reveal an increased
pret-glaserular resistance in V suggestive of an increased
intraq].creerular pressure; 2) resistance to CS in WKy is
associated with an attenuated response to boles injections
with C, ccmpatible with a relative low post-gkmarular
resistance; 3) bolus injections with a CEI may be helpful in
recugnizing susceptibility to CS in man.
DIETARY FATTY ACID INTAKE INFLUENCES PROGRESSION
OF GLOMERULOSCLEROSIS IN THE OBESE ZUCKER RAT.
DC Wheeler*, DR Nair*, JW Persuad*, Z Varghese*,
JF Moorhead. Royal Free Hospital, London, UK.
The obese Zucker rat develops spontaneous hyper-
lipidaemia and glomeruloaclerosis. To study the
effect of dietary fatty acid (FA) manipulation in
this model rats were pair—fed diets containing 13%
beef tallow (ST—predominantly saturated and mono—
unsaturated FA) and 13% fish oil (FO—rich in n—3
polyunsaturated FA) after unilateral nephrectomy
at the age 10 wks. Body weight, tail cuff systolic
blood pressure,fasting plasma cholesterol (Chol)
and triglyceride (TG) and 24 hr urinary protein
excretion (UPr) were measured monthly. Animals
were sacrificed 32 wks postoperatively and kidneys
saved for histological assessment. Results from






There were no differences in body weight, blood
pressure or plasma creatinine. Production of diene
series eicosanoids by glomeruli isolated from fish
oil fed animals was significantly lower compared
with BT Controls (pg/mg protein/mm):
6—oxo—E'GFia POE2 TXB2 PGF2a
BT(n=12) 171.8±24.3 37.4±4.9 25.75.9 31.2±5.2
FO(n=13) 681j65a 15.3±1.3a 7.3j0.6C l0.0±0.9
ap.<O.OO1 5p<O.Ol
Glomeruloscierosis therefore progressed more
slowly in rats fed the FO diet. This apparent
protective effect of FO may result from correction
of lipid abnormalities or modification of
glomerular eicosanoid production.
REDUCED TURONBOXANE (TX) RECEPTORS III DIABETIC
OLOXERULI: RELATIONSHIP O HTPERFILTRATI0.Barn Wilkes, Peter MenLo , Carolyn Macica
and Judy Solomon . Div. of Nephrology/
Hypertension, Dept. of Medicine, North Shore
Univ. Hospital and Cornell Univ. Medical
College, Manhasset, NY 11030
Clomerulsr TX receptors were studied in
hyperglycemic diabetic rats (glucose 505±24
mg/dl) one wk after injection of streptozotocin
(65 mg/kg, iv) or vehicle. TX receptors were
measured by Scatchard analysis of equilibrium
binding using the TX antagonist, H-SQ29548.
There was one class of high affinity TX receptor
sites in control (K—l5.O±l.4 riM, N—l3) and
diabetics (Kn.l9.8±2.1 riM, N8, PNS). TX
receptors were reduced by 44% in diabetic rats
(control, 376±21 vs. diabetic, 210±21 Enrolling,
P<0.01). There were no differences in baseline
MAP (control, 108±3 vs diabetic, 102±3 mm Hg),
but diabetic rats had higher REF (2.03±0.05 vs
1.56±0.09 ml/min/lOOg, P<0.0l) and GFR
(1,01±0.06 vs. 0.67±0.02 mi/mm/bOg, P<0.0l).
U46619 (TX agonist, 0.88 pg/kg/mm) elevated
NAP by 14 mmHg in control rats (P<0.05), but did
not increase MAP in diabetic rats. REF end GFR
were reduced by U466l9 in normal and diabetic
rats, but hyperfiltration persisted in
diabetics. At a higher dose (1.75 pg/kg/mm),
U466l9 reduced REF and GFR to similar levels in
controls and diabetics (P—NS). The
abnormalities of glomerular TX receptors are
similar to changes in angiotensmn II receptors
and suggest a generalized defect in the
production and/or internalization of receptors
for vasoconstrictors in diabetes.
LEVELS OF COAGULATION FACTOR VII AND X mRNAs IN
NEPI1POTIC HATS AND CULTURED RAT HEPATOMA CELLS
N4IIE). F.Yano*,S.Yamamoto*,Y,Fukuhara*,Y.Qrjta*
T.Kamada*,T.Noguchi*#,and T.Tanaka*#. Depts. of
Med. and Nutr. & Physiol. Chem.#, Osaka Univ.
Med. Sch. Osaka, Japan (jntr. by J.S. Handler),
We have recently shown that the gene tran-
scriptions of albumin and apolipoprotein B were
enhanced in nephrosis (Kidney mt. 35:441, 1989).
To gain further understanding of the regulation
of hepatic protein synthesis in nephrosis, we
evaluated the levels of coagulation factors VII
and X mRNAs. This provides a basis for clarifying
the mechanism of the blood hypercoagulability.
Nephrotic rats were made as described previously
(Am. J. Physiol. 254:E676, 1988). In nephrotic
rat livers, the levels of mRNA of both Factor VII
and X were 1.5 times higher than those of the
control, These results were consistent with the
increases in serum levels of factor VII and X (2
and 2.5 times higher than the control, respec-
tively). To examine the effect of oncotic pres-
sure on the levels of factor VII and X mRNAs, we
employed H4IIE cells and changed the culture
medium to the medium with 0, 2, 4 or 8 g/dl of
dextran (MW 6x104) three days after seeding.
After 6 hours incubation, the ISRNA levels were
determined, The addition of dextran to the medium
reduced the levels of factor VII and X in a
concentration-dependent manner. We conclude that
hepatic synthesis of blood coagulation factors
VII and X is increased in nephrotic rats. Our in
vitro studies suggest that oncotic pressure plays
an important role in the regulation of synthesis
of blood coagulation factors as it does in regu-






EFFECTS OF REDUCING RENAL MASS ON RENAL GLUTA-
THIONE HOMEOSTASIS. Rudolfs K. Zalups and
Lawrence H. Lash*. Mercer University School of
Med., Div. of Basic Medical Sciences, Macon, .GA;
and Wayne State Univ. School of Med., Dept. of
Pharmacology, Detroit, MI.
The aim of this study was to examine the
effects of a reduction of renal mass and compen-
satory renal growth on renal glutathione (GSH)
homeostasis. In the present study renal GSH was
measured in uninephrectomjzed (NPX) and sham-
operated (SO) male Sprague-Dawley rats 12 days
after surgery. The concentration of GSH in half
kidneys and samples of cortex and outer stripe
of the outer medulla (OSOM) was measured by high
performance liquid chromatography (HPLC). The
mean concentration of GSH in the half kidneys of
the NPX rats was 3.45 0.10 smo1/g (mean
SEM), which was significantly greater (p<O.O5)
than that of 2.90 0.18 Mmol/g for the SO rats.
The concentration of GSH in the cortex was also
greater in the NPX rats (3.53 0.13 jmol/g)
than in the SO rats (3.00 0.10 pmol/g). The
most striking change in the concentration of
GSH was detected in the OSOM. There was approxi-
mately a 36Z increase in the concentration of
GSH 12 days after uninephrectoiny. In the NPX
rats, the mean concentration of GSH in the OSOM
was 2.33 0.08 Mmol/g, whereas in the SO rats
the mean concentration of GSH in the OSOM was
1.71 0.12. These findings indicate that the
concentration of GSH increases significantly in
renal tissue 12 days after uninephrectomy, with
the most striking changes occurring in the OSOM.
The increase in the concentration of CSH, par-
ticularly in the OSOM, may be a mechanism to
protect the remnant kidney from oxidative injury.
REWCTION OF RUINANP ICfl]EY (RK) }IYPEMIEPA3DIISM
BY Cil3NIC AIXENISTRAPION OF ALIOFtJRIHOL (A).
H.Z. Zhc*i,* J.I. Shapiro, R.W. Schrier, L. than.
Dept. of Med. U. Colorado Med. Sch. Denver, .
Increases in nephron oxygen consumption (QD2)have been dnstrated in the RK model in vitro
and in vivo (Harris et al, AJP 23:F267,1988 and
Shapiro et al, AJP in press). Increases in Q32
nay lead to generation of oxygen radicals which
could contrihite to progression of renal failure.
¶[b test this hypothesis, we examined the effect
of A, a xanthine oxidase inhibitor, on animal
survival, renal function an renal tissue
malondialdehyde (MDa. In study I rats were
randctaized to receive A (5Om/Yg/d, Al) or
vehicle (Cl) one day before surgery (N=16 eachgroup). At 8 weeks, survival in Al was greater
than Cl (75% vs 38.5% P<.05). In survivors better
renal function and lower tissue MI were noted
despite similar Q02. In a second series, animals
with RK were paired (N=lO) acorning to weight,
mean blood pressure (BP), BJN, and serum
creatinine (Cr) one week after surgery and then
given A (A2) or vehicle (C2) (ri=lO). Survivors at
8 weeks also demonstrated a beneficial effect of
A. Results are shown as mean±sem, * P< 0.05 vs C.
Cl Al C2 P2
52±16 33±8* 63±7 35±6*
l.l±.3 O.72±.l* l.3±.3 O.9±.l*
BP(TrrnHg) 156±11 146±20 145±27 138±21
QD2(mol/mir/g) 5.2±.6 4.9±.3 4.4±.4 4.].±.5
ND(imol/mii/g) 420±54 270±18* 360±33 294±11*
We found that A iisproved survival and preserved
renal function. As A did not effect Q02 but did
reduce tissue MDg, we conclude that the
protective effect of A is mediated through
reduction of oxygen free radical injury.
RABBIT RENAL PROXIMAL TUBULES (RPT) IN LONG-TERM
SUSPENSION: ENZYMATIC VS. MECHANICAL ISOLATION
METHODS. M.D. Aleo, D.P. Rodeheaver, and R.G.
Schnellmann (intr. by D.R. Finco). Dept of Physiol.
& Pharmacol., Univ. of Georgia Vet Med, Athens, GA.
Suspensions of RPT are used as in vitro models in
nephrology. RPT are prepared by either collagenase
digestion (ENZ) or iron oxide perfusion of the
kidney followed by mechanical dissociation (MECH)
of the renal cortex. The goal of this study was to
examine the function and viability of ENZ and MECH
isolated RPT in 24 hr suspensions. Basal, nystatin-
stimulated, and ouabain-sensitive oxygen consump-
tion (Q02, nmol 02/mgmin) of ENZ isolated RPT were
initially higher than MECH isolated RPT (24.6 vs
19.9, 38.5 vs 36.3, and 12.7 vs 7.7) and remai,ned
higher after 24 hr (26.6 vs 18.6, 37.0 vs 30.9, and
14.1 vs 5.8). The degree of lipid peroxidation
(0.2 nmol MDA/mg) and viability (14 % LOH release)
were equivalent in the two preparations after 24
hr. RPT glutathione content in the two prepara-
tions were similar and increased over 24 hr (8 to
19 nmol/mg). Suspension )'-glutamyl-transpeptidase
(GGT) activity vs homogenate GGT activity was used
as a measure of RPT luminal accessibility. Initial
suspension GGT activity was 39% of homogenate GGT
activity and increased to 77% after 24 hr in both
preparations. Unlike MECH isolated RPT which
retained typical tubular morphology throughout 24
hr, approximately one-half of ENZ isolated RPT lost
their tubule morphology after 6 hr, becoming
clusters of cells around remnant tubules. By 24 hr
greater than 90% of the tubules were cell clusters.
In conclusion, while ENZ and MECH isolated RPT were
similar with regard to function and viability over
24 hr, only MECH isolated RPT retained their
original tubular morphology.
ATP AND Naf CONCENTRATION GRADIENTS IN THE
CYTOSOL OF DOG RENAL PROXIMAL CELLS? H. Ammann*,
J. Nol, A. Tejedor, Y. Boulanger*, A. Gougoux, and P.
Vinay.
Groupe de Recherches en Transport Membranaire, Department
of Physiology, Université de Montr6al, Montreal, Canada.
In order to examine the role of ATP and intracellular
sodium concentrations ([Na+]) on the regulation of the
Na+,K+ATPase in Situ, we have measured the kinetic
parameters of the Na+-pump in various renal cortex
preparations of the dog: tissue homogenate, basolateral
membrane vesicles and permeabilized (digitonin) tubule
suspensions. In all these preparations, the Na+pump showed
an apparent Km for ATP below 0.7 mM and saturation at 2.5
mM ATP. The K05 of the pump for Na+1 varied from 6 to 10
mM and showed saturation at 25 mMNa+1, these parameters
being affected by [K1]e. The physiological [Na+Jj measured in
proximal cells is around 50 mM ([Na+10 = 145 mM) and 3.6
mM for [AlP]. In these saturating conditions, theNa+-pump
should not respond to physiological variations of [Na+]1 or
[ATPI. However, the addition of nystatin (an ionophore-like
agent for sodium and potassium) tocortical tubules incubated
in 150 to 25 mM Na+e resulted in an increment of their
ouabain-sensitive respiration up to the maximal level. This
indicates that, even at 150 mM Na+e, the [Na+]1 must be
maintained below 25 mM in the vicinity of the pump in situ..
In a similar fashion, increment of EATP] in intact cortical
tubules resulted in a decrement of steady-state [Na+lj but not
in a change of the rate of the pump. These data suggest that a
concentration gradient exists for ATP and Na+t in the cytosol
under physiological conditions. The [AlP] and [Na+] would
be lower in the vicinity of the Na+-purnp than the mean cellular
values measured using standard techniques. Alternatively, the
kinetics of the Na+-pump in situ may differ from that
measured in homogenates, membrane vesicles or
permeabilized tubules, due to the loss of a local labile.
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COMPARISON OF THE METABOLISM OF ERYTHROPOIETIN IN
NORMAL AND UREMIC RABBITS. JH Brown, TRJ Lappin,
GE Elder, JM Bridges, MG McGeown, introduced by
J Harrington. Renal Unit Belfast City Hospital
and Department of Haematology Royal Victoria
Hospital, N. Ireland.
The metabolism of erythropoietin was investigated
employing an animal model of chronic renal failure
(5/6-nephrectomized rabbits). The pharmacokinetics
of intravenous 1251—labeled recombinant human
erythropoietin (rHuEpo) was compared in normal and
uremic rabbits. The 5/6-nephrectomized rabbits
survived for 5.4±2.2 months. These uremic animals
had a mean serum creatinine of 4.0±2.7 mg/dl versus
0.9±0.2 mg/dl (<0.01) in the sham—operated
controls. The plasma rHuEpo half-life (TI) was
significantly prolonged at 5.1±1.2 hr in the 5/6-
nephrectomized rabbits compared with 3.0±0.4 hr in
sham-operated controls (p<O.O01). The prolongation
of Epo TI in the uremic animals cannot be accounted
for simply by the loss of renal excretory capacity.
The plasma clearance of 1251—labeled rHuEpo is
biphasic. Examinagn of serum following
administration of I-labeled rHurpo by FPLC
showed a single peak of radioactivity in all
rabbits except 2, which had undergone 5/6-nephr-
ectomy. In serum frnboth of these animals a
second labeled peak of higher molecular weight
(200-250KD) was found. These data suggest that
prolonged plasma TI is a feature of the metabolism
of erythropoietin in uremia and may confer
therapeutic advantage in the treatment of renal
anemia with rHuEpo.
ALPERED PROXIMAL TUBULE (PT) CYTOSOLIC
REI3OX IN X—LINKED HYPOPHOSPHATEMIA
(HYP/Y). A.W. Capparelli, D. Roh' J.K.
Dhiman,* 0.0. Joand N. Yanagawa. Neph.
Div., Sepulveda VAMC, UCLA Sch. of Med.,
Los Angeles, CA.
We have recently reported that pentose
cycle (PC) activity is suppressed in PT of
HYP/Y mouse, the animal model of vitamin D
resistant rickets. To examine its mecha-
nism, we have measured the enzyme activi-
ties of G6PD and 6PGD, studied the effect
of phenazine methosulfate (PM) , and as-
sessed cytosolic NADPH/NADP and GSH/GSSG.
PP were purified with Percoll gradient
from HYP/Y and its normal littermate, +/y
mice. PC was assayed by method described(3. Biol. Chem. 238:517, 1963). It was
found that both G6PD and 6PGD activities
were similar between HYP/Y and i-/Y, and
that PM (l0.1) stimulated PC in both
groups, indicating the intactness of PC
enzymes in HYP/Y PT. However, measurements
of redox ratios of PT cytosolic fraction
showed that NADPH/NADP ratio was higher
(24.4 6.0 vs. 16.4 4.3) while GSH/GSSG
ratio was lower (18.9 + 4.9 vs. 27.0 +
5.9) in HYP/Y. These results thus suggest
that in HYP/Y PT, the link between NADPH/
NAIDP and GSH/GSSG is perturbed and the
higher NADPH/NADP ratio may contribute to
the lower PC activity. Since thiol Oxi-
dation is known to inhibit renal brush
border membrane (BBM) phosphate transport,
the pathogenic role of lower GSH/GSSG in
BBM phosphate transport abnormality of
HYP/Y mouse requires further studies.
GROWFH HORMONE STIMULATES AMMONIAGENESIS
AND GLUCONEOGENESIS IN CANINE PROXIMAL
TUBULE SEGMENTS. M. C. Chobanian, C.M. Julin.*
Univ. of Wisconsin Sch.of Medicine, Dept. of Pediatrics,
Madison,WI.
Growthhonnone (OH) exerts a variety of effects on
somatic growth, extra-renal metabolism, and phosphate
transport in the proximal tubule (PT). While mostGHeffects
are thought to be mediated by somatomedins (e.g. IGF I), Gil
actions on carbohydrate or lipid metabolism are probably direct.
Hammerman et al have described specific binding of OH to
basolateral membranes from canine F!' and shown OH
activation of phospholipase C. (PNAS, in press). To determine
the effects of OH on ammoniagenesis and gluconeogenesis in
the F!', we measured ammonia (NH3) and glucose production
in suspensions of canine renal PT segments incubated with 2.5
mM L-glutamine, or 10mM lactate,! mM succinate, and 1 mM
alanine M GH. Rate of NH3 production from
L-glutamine for 60 mm was significantly enhanced in the
presence of OH [95.9 11.0 (+)GH vs. 41.0 7.1 (-)GH
panol NH3/gm proteinAnin p< .01]. Similar enhancement by
OH was seen for glucose production from lactate, succinate,
and alanine but not from L-glutamine. Half-maximal
stimulation of both NH3 and glucose production occurred
between 10-u M and 1040 M OH. H-7 (protein kinase C
inhibitor,4x 10-sM) completely blocked the effect of OH on
ammoniagenesis and gluconeogenesis. The effect of OH-
stimulated NH3 and glucose production was abolished at pH
7.1, but was unaffected at pH 7.7. We conclude that OH
stimulates NH3 and glucose production in canine PT segments
and that this action appears to be mediated by protein kinase C.
In vitro OH-stimulated ammoniagenesis and gluconeogenesis in
Fr segments could reflect an action of OH in vivo during the
counter-regulatory response to hypoglycemia or in renal acid-
base regulation.
EXPRESSION OF THE INSUUN-LIKE CR0 WThI
FACTOR-I (ILGF-I) RECEPTOR IN RAT KIDIEY
FOLLOWING NEPHRON LOSS. A.L. Corbin* W.P.T.
St111*, and M. K. Hise. Univ. of Maryland Med. School,
Dept. of Medicine, Baltimore, Maryland.
ILGF-l is a potent circulating peptide growth factor.
The purpose of this study was to examine regulation of
the ILGF-I receptor in rat proximal tubular cells(PTC)
following nephron loss, Rats underwent sham(SNx) or
uninephrectomy(UNx). Isolated brush border(BBM) and
basolateral(BLM) membranes were prepared by standard
techniques. Thirty days following surgery whole kidney
proteins averaged I 53.2.7.2 in the SNx group and
234.8±11.8 in the UNx animals (n=5, p ..00l). Cortical
protein/DNA ratio at 30 days averaged 34.4j3.4 in SNx
animals and 43.6±2.9 in UNx (n=5, p < .04). An increase
in PT circumference and BLM surface area by EM has
also been demonstrated. Isolated BLM but not BBM
demonstrated specific ILGF-l receptor binding. The Ka
was 5 nM. Thirty days following nephrectomy, binding
in SNx BLM averaged 586.4*71,7 pmo I/mg and
558.6±35.5 pmol/mg in UNx(n=5). Similar data was
observed at days 2,10, and 20. BLM Na+ K+ ATPase in
SNx and UNx was identical. Since Na+ K+ ATPase is
localized to BLM, activity was measured in pure BLM
and in cortical homogenates (primarily PTC). Binding of
ILGF-l was related directed to DNA. In SNx animals
binding averaged 2.0±0.1 nmol/mg DNA and 3,6±0.3
nmol/mg in the UNx group (n=5, p <.001). Similar data
was observed at day 20.
These data indicate I) PTC express high affinity BLM
ILGF-I receptors; 2) ILGF-l is a dominant growth factor
receptor an PTC (I 000x EGF); 3) when compensatory
adaptations are complete, PTC ILGF-l receptor levels
are reset. Increased expression of ILGF-l receptors per
cell may have important implications for growth and the
maintenance of renal cell mass following nephron loss.
LOW MOLECULAR WEIGHT PROTEIVS (LMWP) FOR RNAL
DRUG TARETING. D d Zeeuw , EJ Franssen , FMoolenaar
,
S Visser , DKF Meijer (intr. by LW
Statius van Eps). Departmenta of Nephrology and
Pharmacology, Croningen, the Netherlands.
LMWP'a are filtered, reabaorbed and metabol-
ised by the renal proximal tubule. This should
make LMWP's suitable carriers for site-specific
delivery of drugs to the kidney. To test this, we
covalently coupled the NSAID naproxen to the LMWP
lysozyme. Blood and urine were sampled after i.v.
injection of this conjugate (10mg) and a mixture
of similar amounts of uncoupled lysozyme-naproxen
in 10 freely-moving rats. Plasma clearance of the
naproxen-lysozyme conjugate closely resembled that
of lysozyme (t½: 85 and 75mm, reap). Naproxen was
detected in plasma immediately after injection of
the uncoupled naproxen mixture. Naproxen plasma
disappearence had a t½ of 3.5h, coinciding with
appearence of naproxen metabolites (mainly 6-des-
methyl-naproxen-stilphate) in urine within l2hrs
after injection. In contrast, after injection of
covalently bound naproxen, the parent drug and its
metabolites remained undetectable in plasma,
whereas naproxen metabolites were present in the
urine from 4 up to 120 hrs. In conclusion, the
kidneys are able to take up and metabolize the
lysozyme-naproxen conjugate. Both the uncoupled
and coupled naproxen are recovered in urine as
naproxen metabolites, the latter in a "sustained
release" profile. Since no naproxen-(metabolites)
are detectable in plasma after coupled naproxen
injection, the kidney appears to be the specific
site of naproxen metabolism. LMWP's or other poly-
peptides (which pass the CBM) may be of use for
delivery of drugs or diagnostic agents to the
kidney.
HYPERMETABOLISM IN REMNANT DOG KIDNEY. A. Fine,
Section of Nephrology, St. Boniface Hospital,
Winnipeg, Manitoba, Canada.
Remnant kidney (RK) in the tat has tecently been
shown to have incteased oxygen uptake (Hatris et
al, Am. J. Physiol. 254' F267—F276, 1988). No
data ate available on substtate uptakes by RK not
is it known whethet this hypetmetabolism is
species specific. CRF was induced in dogs (n=lO)
by 707, arterial ligation followed one week later
by contralateral nephrectomy. Serum creatinine
rose from 84 5 pM to 805 90 pM immediately
following nephrectomy and fell to 360 46 pM over
2 months, dog weight remaining constant. Acute
experiments were performed by A—V sampling at 2
months. GFR was 17 2 ml. mm. Marked glomerular
hypertrophy was found histologically. Results
given as pmoles. 100 ml. GFR.
Oxygen uptake was 684 60 compared to 540 41
in normal dogs (p40.01). Total renal NH4 produc-
tion was 115 15, this value being similar to
acidotic dogs. Clutamine uptake was 47 7.
Lactate uptake was 103 + 14. Significant amounts
of glutamate were extracted. The total ATP pro-
duced exceeds by 25% both the ATP required for Na
pumping and the calculated renal ATP fluxes. No
significant A—V difference for FFA found.
These results demonstrate that (1) Hyper—
metabolism occurs in remnant dog kidney (2) This
increased ATP production exceeds that needed for
Na5 reahsorpt ion (provided the usual NaR' ATP
ratio pertains) (3) This increased ATP production
far exceeds the ATP produced by the uptakes of
usual renal substrates (4) Thus other metabolic
fuels must be being utilized and it is possible
that these could be deleterious to remnant
nephrons.
RJRIFIflC*T OF REETh.L ISH H3RR MF24W4E
VESICIIS, AND ?NALYSIS OF SU&SEUIFWThL ORIGIN
USING FLOW CnCEErRY. T.G. Hanmnd Neçbrology
Section and Call Biology Lab, University of
Wisconsin, Milwaukee, Wisconsin.
Flow cytcmietzy has provided seperative
tethniopes of unrivaled acairacy for intact
cells, text has itt previcusly been agplied to
mtrane vesicles. Vesicles f a mixed meitrane
hngenate of rat renal cortex ware loaded with aflairescent enzymatic prthe for the brush border
marker -,'-glutaxr'l—transferase (GGr). Gatlr, on
ocr, brush border vesicles ware sorted frau the
mixed hatogenate by flow cytanetry. Sorted
vesicles wee assayed for brusht4
basolateral', aid mito&ondrial markers (pg
product/sq protein, n=5 Mean±SE)
Methods: Cortical. Mixed Divalent flow
Haicgenate Mesbranes Ion Cytnuetry
Maitase+ 9+1 45±3* 156±26* 163±13*
Na_K_ATPase# 4±1 23±5* 7±1* 0±0*
Succinyl Q±9 44±4 11±2* 0±0*
Dehydrogenase"'
* p<O.05 catpared to cortical haibogenate.Mixed renal uCrane vesicles were also
prepared by shaving the aiter and inner cortex,)mown to enrich for low COP proximal convoluted
(51), or high COP pars recta (S3) tubular
subsegments, respectively. 51 aid 53 vesicles
had separate 001' prcbe curves by flow cytauetry(uean±SE n'=6 51:522±130, S3:2259±468 fluorescence
units, p<0.002). Hence, flow cytasetry can be
a1ied to sort renal merbrane vesicles to
unprecedented parity, aid allows lmagirq aid
separation of vesicle pcç*alations accordirg to
proximal tubular subsegmental origin.
ALBUMIN DEGRADATION IN KIDNEY LYSOSOMES
IN MEPHROTIC RAT. Akira Kawashima1,
Junko Atai1, Wako Yumure1, Nobuhito
Sugino1, Atsushi Sato2 and Yaauo Hatori2.
1Tokyo Women's Medical College, Kidney
Ctr., Dept. of Medicine, Tokyo, Japan.
2Tokushima Univ., School of Medicine,
Dept. of Nutrition, Tokushima, Japan.
Majority of albumin, filteted through
the glomerulus, is absotbed and degraded
in the renal proximal tubules. Hypo—
albuminemie in nephtotic syndrome may
occur because of increased albumin loss
into the urine and the increased rate of
albumin degradation in the tubule cells.
Therefore, the present study is carried
out to elucidate the role of kidney
lysosomes for albumin degradation in
nephrotic rat. Nephrotic rat was induced
by intraperitoneel injection of puromycin
aminonuclebside and lysosomea were pre-
pared from rat kidney cortex by Percoll
gradient centrifugation of Ca2+ — treated
postnuclear supernatant • Immunoblot
analysis of SDS polyacrylamide gel elec—
trophoresis of kidney lysosomal protein
revealed the presence of immuno—reactive
protein bands, corresponding to the endo—
genous albumin as well as small—molecular
degradative intermediates. Albumin con-
tent of kidney lysosomal proteins, which
was 15.4±1.5mg/mg protein (n=6) in control
rat, was increased more than tenfold in
nephrotic rat by densitometry, These
results suggested that kidney lysosomes
play an important role of albumin degra-
dation especially in nephrotic syndrome.
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PRODUCTION OF ARGININE AND UREA FROM
CITRULLINE IN PROXIMAL TUBULE OF THE RAT KIDNEY.
Olivier Levi1lain (1), Anrtette Hus-Citharel (2), François
Morel(2), and Use Bankir (1). (1) INSERM Unite 90, Hôpital
Necker, and (2) College de France, Paris, France.
In the urea cycle, arginine (Arg) is formed from citrulline
(Cit) + aspartate, and is subsequently cleaved by arginase into
urea + ornithme. The kidney is known to produce Arg, but the
cells responsible for this synthesis have not as yet been
Identified. We designed a microtechnique for measuring Arg
synthesis in individual microdissected nephron segments.
Representative pieces of all segments from male Sprague
Dawley rats were incubated with L-ureido-l4C-Cit (0.11 mM)
and aspartate (0.30 mM). Addition of arglnase + urease resulted
In the liberation of 14CO2 from newly synthesized Arg released
in the incubate. 14CO2 was trapped in KOH and counted.
Results in fmoles Arg/min per mm tubular length are (means
SEM, n = 6 rats, 5 - 10 samples per segment per rat): proximal
convoluted tubule (PCT) = 126 15; pars recta in cortex (CPST) =
71 6, and in outer stripe (OSPST) = 41 4; less than 5 in all
other segments. We have previously shown that the straight
but not the convoluted portion of the proximal tubule produces
significant amounts of urea from Arg [3rd lot. Cong. Renal
Biochem., Salamanca, June 891. We thus tested in 4 other rats If
newly formed Arg can be further hydrolyzed into urea in pars
recta. CPST and OSPST were incubated with 14C-Clt and either
arginase + urease (to measure Arg formation), or urease alone
(to measure urea formation). Newly formed Arg and urea, in
fmoles/min per mm, were respectively 61 5 and 26 6 in
CPST, and 33 6 and 21 4 in OSPST. This shows that 43 % of
Arg in CPST and 64 % in OSPST Is converted directly into urea.
These results show that: (1) Arg is produced in the whole
proximal tubule with PCT> CPST > OSPST; (2) Arg released
from the convoluted part probably supplies the whole body Arg
pool, whereas a large fraction of Arg formed in the straight part
Is further converted into urea. Whether this Intrarenal urea
production plays a role in the urinary concentrating process
remains to be investigated.
RENAL NA+, Kt—TPase (NRA) a1 SUJNIT 1TiRNA IN
SIEPIOZ0IOCIN-INI3JCED DIABETIC RATS (D) Ln
Y.H.*, Lai, L.*, than, L. Dept. Mod, Univ.
Colorado Sch. Med. Denver, CX).
Abnormalities in renal energy matabolism with
increased NRA and oxygen consunçtion are present
in D. The increase in NRA activity may involve
increased synthesis, decreased degradation,
shifting frcsn cytosol to cell mribrane, or any
osrbinations of the above. Using Northern blot,
we studied the NRA a1 subunit rrNA level in renal
cortex (C) and cuter medulla (CM) frcsn male
Sprague—Cowley rats weighing 300—350 gm subjected
to 1) streptozotocin (60 nsrjkg ip)-imluceddiabetes (D), 2) D with insulin treatment for 3days (I) and 3) no insult (N). The blood glucoselevel was higher in D than both N and I (401±20
vs 76±7 and 57±12 mnJdl, p<.Ol). Ccspared to N
(0.33±0.02%), the kidney/body weight ratio was
elevated in D (0.45+0.03%, p<0.05) and I
(0.41±0.02%, p<0.05). 7 days after streptozotocin
injection, the NRA a1 subunit mRNA was markedly
elevated in both C (210%) and CM (150%). With
insulin treataient, the nIRNA level returned to
normal in C (110%) bit remained elevated in CM
(150%). The elevated NRA activity in C and CM of
D involved the NRA synthesis at pretranslational
level. Short—terateel insulin treatmant which
reduci blood glucose level but not renal mass,
only reduced the NRA synthesis in C, but did not
affect that in CM. This observation sugjests that
different mathanismm underlie the increase in NRA
synthesis in C and CM of D: in C it seese to
depend on the increased cotransport of glucose
and Na; in CM it may be related to the increased
renal mass, filtration and Na deliveiy.
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RICH PROTEIN (HP) FEEDING SUPPRESSES PROXIMAL
TUBULE (PT) INTRACELLULAR PROTEOLYSIS. Robert
C. May, Swati Patel, Brian Logue* and William E.
Mitch. Emory Univ. Sch. of Mod., Renal Div.,
Atlanta, Georgia.
We have developed a method for measuring in
vitro protein turnover in segments from
collagenase-digested renal cortices highly
enriched in (PT). Protein synthesis (PSj4was
measured as the incorporation of L-( C).
Phenylalanine (Phe) into protein and protein
degradation (PD) was quantitated as Lysine (Lys)
release into the incubation media, since <3% of
IC Lys is metabolized/hr by PT. To apply this
method to a model of compensatory renal growth
(CRC), male rats weighing between 220-290 g
were matched by weight and pair-fed isocaloric
diets containing 50% casein (HP) vs. 4% casein
(12) for 4-6 weeks. UP rats (n—12) increased
their wt. by 36±4% while LP rats (n=l2) did not
change their weights (2±2%). Weights, cortical
protein and DNA were 70% higher in kidneys from
HP rats compared with LP rats. Cortical
protein/DNA ratios were comparable in each group
(26.55±4.22, HP vs. 27.88±3.72, LP) as were PT
mean cell diameters (18.27 uM HP vs. 16.58 uM
12). The CRG due to high-protein feeding was
accompanied by a slowing of net proteolysis of
PT from HP rats vs. 12 rats (11.99±1.42, HP vs.
23.31±6.23 nmole Lys/mg protein/hr, Li'). This
was due to a slowing of intracellelular
proteolysis in PT from HP rats since PS was
relatively unaffected by HP feeding (LP-HP PS
<lnmole Phe/mg protein/hr).
We conclude a) HP feeding is associated with
decreased PD, b) CRC due to HP in young rats is
largely due to hyperplasia, and c) this In vitro
method of determining protein turnover may give
insight into mechanisms underlying CRC.
MECHANISMS OF THE EFFECT OF VANADATE ON OXIDATIVE
METABOLISM OF RENAL CORTEX MITOCHONDRIA. Luis
Rafael Miranda*, Julio E. Benabe and Manuel
MartInez—Maldonado, Dept. Chem. Rug., UPR, Maya—
guez Campus and VA Med Ctr, San Juan, Puerto Rico
Vanadate, an oxyaniortic derivative of the
essential trace element vanadium, induces a mas-
sive diuresis and natriuresis when administered
acutely, intravenously and intraarterially, in
several species. This effect is the result of
inhibition of tubular NaCl reabsorption. Chronic
exposure to vanadate in the dog potentiates the
natriuresis and diuresis induce4_ by exogenous
ouabain. This suggests that VO4
may3_intefere
with ATP production. The effect of V04 on rat
renal cortex initochondrial function were examined
after in vivo treatment (5mg/Kg body weight/day,
i.p.) 1 17 daya. State 4 and State 3 respiratory
rates were measured in an oxygraph. The control
values with succinate as substrate were: State 4,
18.6 and State 3, 112.8. For the vanadate treated
rats the values were 8.33 and 19.1, respectively.
In addition, we found that ascorbic acid, a we—
known reducing agent that converts V04 to VO
partially reversed the inhibitory effect of vans—
date. Similar results were obtained using gluta-
mate as substrate. The results suggest that the
mechanism by which vanadate inhibits tubular NaC1
reabsorption is predominantly mediated by an
oxidation reaction in the mitochondria APT poduc
tion system. It is also possible that V04 may
interact with sulfhydryl groups of the main
metabolic enzymes.
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pH REGULATION OF AMINO ACID, NH3 AND
GLUTATHIONE (GSH) METABOLISM IN CULTURED
HUMAN RENAL EPITHELIAL CELLS. Itzhak Nissim,
Marc Yudkoff*, Ilana Nissim5, and Beatrice States*.
Univ. of PA Sch. of Med., Dept. of Pediatrics,
Philadelphia, PA
The relationship between amino acid, GSH and NH3
formation from [2-lSN]glutamine, depending on H
homeostasis, has been evaluated in cultured human
renal cells. Experiments with MEM adjusted to either
pH 7.4, 6.8 or 7.6 and supplemented with 0.05mM
cysteine, 0.5mM glycine and 1mM [2-15N]glutamine
were carried out for up to 24h. The results
demonstrate significantly higher ISNH3 production atpH 6.8 and lower at 7.6 as compared to pH 7.4. In
contrast, the production of 15N-GSH is significantly
(p<0.05) higher at pH 7.6 compared with either pH 6.8
or 7.4. However, the data indicate a stimulated
turnover of GSH at acidic pH. Additional important
observations are the higher (p<0.05) formation of 15N
labeled alanine, phenylalanine and leucine, at pH 6.8,
reflecting a transamination or re-amination of the
cognate a-keto acid with [iSN]glutamate formed via
glutaminase activity and/or directly with [2-
i5Njglutamine through glutaminase 11 pathway.
Synthesis of [iSN]alanine is particularly active (47nmol
h-i/mg protein) and was 12-fold and 9-fold higher than
phenylalanine at pH 6.8 and 7.6 respectively. The
formation of 15N essential amino acids indicates an
active production of a-ketoacid and their re-amination
in human kidney. The data indicate that: (a) diminished
GSH Synthesis in human kidney during acute acidosis
could be a result of either H regulation of GSH
synthesis or higher consumption of glutamate via GDH
and transamination reactions; (b) in cultured human
kidney cells glutamine serves as precursor to NH3,GSH
and it also helps maintain levels of essential amino
acids.
BBM H-ATPase ACTIVITY IN THE DOG KIDNEY:
MODULATION BY SUBSTRATE AVAILABILITY. Josette
Alberto Tejedor*, Patrick Vinay, Raynald Laprade
and André Gougoux, Universite de Montréal, Montréal,
Canada.
We have characterized the H-ATPase activity located in
brush-border membranes (BBM) isolated from the dog renal
cortex. This ATPase activity is DCCD-sensitive (150=10-5
M), oligomycin-insensitive (10-5 M), vanadate-insensitive
(10-3 M) and suppressed by NEM (2 x 10-3 M). Its localisation
in BBM is supported by the identical enrichment factor found
in membrane preparations for H+ATPase, 7-Glutamyl-
transpeptidase and alkaline phosphatase. The optimal pH for
this H-ATPase is 7.0 at 37 C and the apparent Ens for ATP
is higher (1.1 mM) than that of the Na,K.ATPase (0.3
mM). The H-ATPase activity explains up to 50 % of the
phosphorylative respiration of the proximal tubules. This
oxygen consumption is modulated by intracellular pH (pHi).
Substrates availability appears to modulate the respiration
related to the H-ATPase activity, probably through changes
in pHi. In proximal tubules suspended in Krebs-Henseleit
buffer, 10 mM lactate or pyruvate transiently decreased pHi
(measured by BCECF fluorescence) and increased the H4-
ATPase activity. In contrast, 10 mM glucose and to a lesser
degree a-MG alkalinized the proximal cells and decreased
the H.ATPase-dependent respiration. Thus, 1) a
membrane-bound H-ATPase exists in dog HEM; 2) this
activity is modulated by changes in cell pH; 3) this activity is
a major energy-requiring process in proximal tubules; 4)
cotransported substrates modify this activity through indirect
effects on cell pH. The basolateral potentiel-sensitive HCO3--
Na+ cotransport may contribute to these effects.
ATP GRADIENTS IN INTACT PORCINE KIDNEY: lip
NMR EVIDENCE FOR TIGHT COUPLING WITH Na
TRANSPORT. Brian Ross." Farhad Parivar," PT.
Narasimhan," Neil Farrow." (intr. by Dr. Richard
Tannen). Huntington Med. Res. mats., Magn. Reson. Spect.
Unit, Pasadena, California.
Lack of oxygen depresses renal [ATPI and hence Na+
reabsorption, but sparing of ATP by inhibition of Na' has not
been clearly defined. This is possibly because variations in
[ATPJ are transient or regional. Using localized 31P NMR it
is now possible to continuously monitor [ATP] of whole
kidney, cortex and medulla. Experiments were designed to
study the balance between energy provision and tubular Na4
reabsorption in the intact kidney. lip metabolites from the
whole intact kidney of anesthetized pigs were determined at 5
mm. intervals with an indwelling 2-turn Helmholz coil. One
dimensional phase encode spectroscopy at 4.7 Tesla provided
lip spectra at 40 mm. intervals from 0.5 cm thick planes
which, by reference to MRI, could be located in cortex (co),
medulla (me) or papilla (pa) (Freeman, et al. Transplant.
Aug. 1989). Renal function assessed by creatinine clearance,
was altered either by temporary ureteric occlusion or by
inflation of a remote renal artery clamp. Regional
metabolism was assessed in six conditions: control (C),
hypofiltration (HF) (GFR reduced 66%), hypoperfusion (HP)
(ATP/Pi reduced 50%), recovery (R), urinary obstruction (0)
and post-obstructive diuresis (PD).
ATP/Pi ratio of co > me in C. 0 increased Pi of pa and
reduced ATP/Pi in both co and me. PD produced transient
elevation of ATP/Pj of the whole kidney. HF increased
ATPIPi in me, whereas HP reduced ATPIPi in all regions.
We conclude that reversible increases in renal [ATP]
accompany reduction in total Na" reabsorption, indicating
tight coupling of transport and metabolism. Effects on
medulla reflect the dominance of Na:K ATPase in this
region.
DIFFERENTIAL EFFECTS OF ANOXIA OR MITOCHONDRIAL
INHIBITORS IN RENAL PROXIMAL STRAIGHT (PST) AND
CONVOLUTED (PCI') TUBULES. Charles E. Ejmgg" and Lazaro 3.
Mandel. Duke Univ. Med. Cu., Dept. of Cell Biology, Durham, North
Carolina.
Bulk isolation of rabbit PCT and PST was done to investigate
mechanisms underlying selective proximal tubule (P1') injury. Separate
dissection, digestion, and Percoll centrifugation of outer cortex and outer
medullary stripe provide enriched populations (>95%) of PCT (38 mg;
74% yield) and PST (13 mg; 26% yield) respectively. Both PT
segments were enriched in the PT marker leucine aminopeptidase and de-
enriched in the distal marker hexokinase (HEX). Suspensions of PSI
and PCF were incubated in DME-F12 at 37°C in air/C02 for I h prior
to 30 of anoxia (N2/C02) or addition (hiM) of a mitochondrial
inhibitor, rotenone (ROT) or antimycmn A (AA), or a mitochondrial
uncoupler (FCCP). All these treatments produced similar differential
injury in PCT vs PST segments. Lactate dehydrogenase (LDH) release
from PCT was about 50%, significantly more than PST (about 35%).
Although the ATP (8 nmol/mg) and K (300 nmol/mg) contents of both
segments were significantly reduced (75-90%) following ROT, AA, N2
and FCCP exposure, the PST maintained between 30-50% more ATP
and K than PCT. Lactate production also showed a differential effect
increasing 25% more in PST than PCT. Since differential lactate
prodution suggests that PST have a greater glycolytic capacity than
PCT, we investigated glucose-dependent mechanisms during anoxia as a
possible explanation for the differential PST protection observed by the
various inhibitors. Following exposure to 30 mm of N2 in glucose
containing buffer and 1 h recovery in DME-Fl2, the 02 consumption
(Q02, nmol/minmg) of PCT decreased 70% from 31 to 9 while Q02 of
PST was decreased only 13% (31 to 27). In contrast, following a
similar N2 exposure in glucose-free buffer, Q02 of both PST and PCT
decreased to —10 nmol/mmnmg, indicating that the differential PST
protection was glucose-dependent. The glucose-dependence of this
differential PST protection indicates that a major factor in the protection
probably is due to a higher glycolytic capacity within this segment
relative to PCT.
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pH REGULATION OF 9MONIAGENESIS BY LLC—PK
CELLS, STUDY WITH 1 N GLUTAMINE (Gin). Atu
Sahai , Itzhak Nissim, and Richard Tannan. USC,
Los Angeles, CA and Univ of Penna, Phila, PA.
LLC—PK1 cells exhibit parallel increases in
ammonia and alanine (Ala) formation in response
to acute lowering of media pH suggesting that
acute acidosis stimulates ammonia production by
increasing flux through phosphate—dependent
glutaminase (PDG). To definitively delineate the
site of pH regulation of aminoniagenesis, LLC—PK1
cells were incubated with either [2—'5N] Gin or
[5—15N) Gin in a bicarbonate buffer of either pH
7.4, 7.0 or 7.6 for one hour. 15N labeled
metabolites were analyzed by gas chromatography—
mass spectrometry. Incubation with [5—1'NI
resulted in substantial production of N
ammonia which was unaffected by the changes in
media pH, No significant quantities of 5—15N
labeled Ala, aspartate (Asp) and glutamate (Glu)
were detected at either pH. In contrast,
significant formation of 15N labeled ammonia,
Ala, Glu and Asp were observed from cultures
incubated with L2—15N1 Gin. Both ammonia and Ala
production were significantly stimulated by a
low pH and inhibited by high pH. 15N Glu
concentration from incubation with [2—15N} Gin
was significantly decreased at pH 7.0 as
compared to pH 7.4. Asp production was unaltered
by changes in media pit.
In conclusion, ammonia production at pH 7.4 is
predominantly from FOG reaction with minor
amounts generated via glutamate dehydrogenase
(GLUDH). However, in contrast to our prior
conclusion from metabolite measurements, a low
pH stimulates ammonia formation by increase in
flux through GLIJDH.
EXOGENOUS AlP STIMULATES PROXIMAL CONVOLUTED TUBULE
(PCI) TRANSPORT AND ATTENUATES THE INHIBITION
CAUSED BY CYSTINE DIMETHYL ESTER (CDIIE). Richard
F. Salmon* and Michel Baum. Univ. of Texas
Southwestern Med. Ctr., Dept. of Pediatrics,
Dallas, Texas.
We have previously demonstrated that cellular
cystine loading using CDME inhibits volume
absorption transepithelial potential
difference, glucose and bicarbonate absorption in
the isolated perfused PCT and is an in vitro model
of the Fanconi syndrome of cystinosis. The purpose
of the present in vitro microperfusion study was to
examine the effect of exogenous ATP on PCI
transport and to determine if AlP attenuates the
transport defect caused by cystine loading. PCT
were perfused in vitro with an ultrafiltrate-like
solution and bathed in a serum-like albumin
solution.
rotocol















Thus In the presence of AlP, CDME resulted in a 45%
inhibition in Jv as compared to 89% in tubules
without AlP (p<O.Ol).
These data demonstrate that exogenous AlP
stimulates transport in the PCI. The inhibition in
transport resulting from cystine loading is
attenuated in the presence of ATP. In conclusion,
the proximal tubular defect in cystinosis may in
part be due to a depletion of intracellular ATP.
INSULIN MODULATES ITS RETROENDOCYTOSIS
AND DEGRADATION IN CULTURED KIDNEY CELLS.
LShj*, T. Tsao* and R. Rabldn. Stanford Univ and VA
Med Center, Palo Alto, CA.
Filtered insulin is endocytosed and metabolized in the
proximal tubule. We have utilized the cultured proximal-like
opossum kidney (OK) epithelial cell line to study this
process and have shown that endocytosis is largely receptor
mediated and that endocytosed insulin is directed into two
pathways; a major catabolic path which leads to degradation
and a retroendocytosis (RE) path (endocytosis followed by
exocytosis) which releases intact insulin into the extracellular
medium (AJP, 1989). In the present studywe ascertained
whether RE is influencedby the amount of insulin to which
cells are exposed. OK cells were incubated with0.4nM
WI-insulin alone (controls) and withincreasing levels of
unlabelled insulin (1 nM to 1 kiM) for 30 mm. Cells were
then acid washed to remove cell membrane-bound material
andrelease ofintracellular radioactivity measured over 60
mm. Control cells relroendocytosed 13.2 1,6% of the
intracellular radioactivity as TCA precipitable intact insulin.
Retroendocytosis increased in a dose dependent manner with
increasing levels of cold insulin and at 1 tM cold insulin,
37.1 4.2% of intracellular radioactivity was released as
intact insulin (p <0.01). In contrast release of degradation
products fell in a dose dependent manner from 75.2 4.3%
in controls to 30.7 5% at 1 tM cold insulin (p <0.01).
This modulating action was specific for insulin; growth
hormone, calcitonin, glucagon andAC'FH (1pM) had no
effect on release of intact insulinor its degradation products.
Taken together with our earlier studies, it appeaxs thatRE is
a receptor mediated process which is modulated by the
presenceof insulin itself. Increasing levels of insulin, acting
through the insulin receptor, appear to serve as a signal
which diverts a large portion of the endocytosed insulin from
the catabolic into theretroendocytotic pathway.
NH4C1 DIRECFLY SPINJIAFES GL'IcDIXSIS AND IN-
aiasas piixcti EFFWX IN RENAL CELLS. S. Sial*,
E.Qadiiah*, K. Golchini*, R. Fan*, I. 1rtz.
Division of Nephrology, UCLA School of Medicine,
Los Angeles, California.
An axial gradient exists in the kidney for
both the rate of glycolysis an the concentration
of total asatonia (NH3 ,NH4). Bath are highest in
the inner medulla aod lowest in the cortex.
Given that NH is a potent regulator of two key
glycolytic enzymes, gioshofructokinase arsipyruvate kinase, studies were perforn todetermine whether in vitro exposure of renal
cells to NH4C1 at *1 7.4 stimulates glycolysis.
LLCPK1 cells were exposed to varying concentra-
tions of NH4C1 (0 - 20 at'!), lactate productioniieased in a dose-depeudent fashion fran 1.6
0.1 x l0' to 7.1 0.8 x i0' mmD1/mirfcell (20
nt4 NH.4C1) (p < 0.001). 2 aM NH4C1 caused lactateproduction to increase 63% above control (p <
0.001). un increase in lactate production wasdetectable at 3 hairs exposure. In separate
studies, oell H+ efflux was neasurarl using the
pH-stat tGthnique. Ii'i IWPK1 cells exposed to
NH4C1 (20 at'!), 14 ef flux increased fran 3.0 0.4
x 106 to 6.9 0,6 x lo6 rutol/mir/cell (p <
0.001). Similar results (increased glycolysis
axxl }f efflux) were d,tained in 3TC cells, NIXK
cells, raboit primary proximal tutaile aud inner
medullaly collecting duct cells.
Olusicwts: 1) NH4C1 exposure stiia.ilates glycol-
ysis aed roton efflux in renal cells. 2) Anutonia
(NH3, NH4 ) may be a potent regulator of the rate
of glycolysis of the tubule segments in the inner
sedulla arsi of inner medullary collecting duct
proton secretion.
BIOSYNTHESIS OF CUANIDINOACETIC ACID IN RAT
ISOLATED TUBULES. Michio Takeda, Hikaru Koide,
Kyu Y. Jung and Hitoshi Endou. Div. of
Nephrol., Oept. of Med., Juntendo Univ. & Dept.
of Pharmacol., Univ. of Tokyo, Tokyo, Japan.
Guanidinoacetic acid (GAA), a precursor of
creatine, is formed by glycine—
amidinotransferase (CAT) mainly in the kidney.
However, GAA synthesis from isolated cells and
its regulatory mechanism have not been
investigated. The kidneys of SD rat were
treated with 0.1% collagenase. Tubular
suspension were prepared and individual nephron
segments were microdissected. Isolated tubules
were incubated with various substrates. CAA was
separated by HPLC and measured fluorometrically
after reacting with 9, 10-phenanthrenequinone.
Results obtained were as follows, 1. Major
substrates for GAA synthesis were arginine and
canevanine. 2. D.L—norvaline, ornithine,
methionine and canaline suppressed GAA
synthesis. 3. Creatine also suppressed GAA
synthesis. Negative feedback control of CAT by
creatine was recognized. 4. Methylguanidine and
guanidinosuccinic acid suppressed GAA synthesis
in the concentrations similar to uremic serum
levels. 5. The CAT activity was recognized only
in the proximal segments. The order of the
activity within the proximal segments was
51>521153.
DIETARY PROThIN RESTRICrICE! ([FR) ACCELERA'I STLEfAL
('LABiLE PRCIrEIN DEGRADAT[CB (SIPD) IN GIRCAJIC RENAL FAILURE
WRF): ThE RILE (F ('ErARLIC ACI[135I2 (MA). J. alls*,
B. Willianm, J. Fbtteraley* & J. Feehally*. (Intr. by
R.W. Sthrier). [Bpt. of Hephrology, Leicester, U.K.
MA smy be an important stlssilus for the uramsic catabolic
state. Introducing DPR could fUrther enhance catabolims. The
relationship between MA, SIPD and DPR wea Investigeted in 6
adults with CRF and MA, each on 3 occasions. First whilst
receiving an unrestricted protein intake (72.2±2.2 gem/day),
then twe weeks after DPR (38.3÷1.5 gas/day) and then 2 weeks
after DPR with correction of MA with scdius bicarbonate. The
calorific value of the diets did not sigrificantly differ.
SIPD wes estismted fbcts 3-methyl histidine (3(11) excretion as
,frmDl/seol creatinine per day. The diets were 3(11 free and
sman (FR did not change (Q'LAYfA, 13.0 ala/mm), therefore
changes in 3(11 excretion reflected changed endogenous
production fPc.a SIPD.
—
study 1 study 2 study 3
faster Hit3 srrol/L 16.9+0.9 18.3+0.6 211.3+1.2
Hitrcgen excretion 266+18 159+17 1117+16
(meal/day)
3(11 excretion 20.3+1.0 23.5+1.0 18.6+1.2
All changes were adgaificant to at least p<0.05.
DPR reduced nitrogen excretion but stiaulated TIP!), there-
fore an increased proportion of nitrogen production resulted
(('cia endogencus protein catatolime. SIP!) ems doworegulated
by correcting MA, Improving nitrogen balance. In conclusion,
SIPD is responsive to changes in acid/base status. MA trust be
corrected prior to DPR to prevent an insidicus enhancermnt of
SIPD and accelermted loss of lean body smss in patients with
CAR.
GIRCAAIC (IPrARLIC ACUCEIS IMPAIRS S(ELE[AL (lislE PROINDI
(DHSERVATIC*! DI DIE PROI'EIH RESflAICl'ED RAT. B. Williams",
E. Layward" & J. Wills". (Thtr. by R.W. Schrier). Depta. of
Heltrolog' and Biochasistry, Leicester, U.K.
Hetatolic acidosis (MA), dietary protein restriction ([FR)
and skeletal etrscle wasting characterise chronic renal failure
(CAR). This study exsmlnes the rate of skeletal euscle protein
degradation (TIP!)) in response varying protein intake in the
nonrml and acidotic rat.
In experlsmnt 1, sale Wiatar rats were studied for 111 days.
(bntrol, C1 (n=8) received a 20% protein diet, pair fed with
rats LP1 (n=8) receiving an isocaloric low (11%) protein diet.
Weigrt gem (gem/day) differed; C1 4.11+0.4 vs LPi —0.5.0.03,p.0.0001. SIPD estlaated fran 3-emthyl histidine (3(E) excr—
etionqeol/seol creatinine ems constant in C bit down—
regulated to ccnserve m.mcle sass in LP 13d.0.05 vs C1 25.1)
pO.0OOl, by day 14.
In experiment 2, food intake and start weigts were as for
experiment 1 bit the rats were acid lcaded with Berol (EL/bOg
body weigt per day, aimed with food. Weigit gem per day was
Impaired in well nourished acidotic sndsmls, C1 11.1140.11 vs C2
2.2+0.0, p.0.001, associated with accelerated TIP!), 3)11 C1
25.5+0.2 vs C2 27+0.11, (day 11)), pCO.005. With DPR and MA,
weifl loss was accelerated, 121 -0.5+0.03 vs 122
—1.1.1,
p.0.05, due to impaired downregulation of SIP!) by MA, 311
(daylk) 12i 13.6+0.5 vs 122 21.1+1.1), p.0.001. Hitroge excr-
etion was sigiificsntly increased in acidotic (C2 and 122) vs.
non acidotic rats, despite ccaçarable nitrogen intake, mies—
ting MA prarotea increased endogenc&m protein catebolias.
It ia concluded that MA stlsulatea SIPD even in the well
nourished state. PUrthenrore, MA overides nrmcle protein
conservatory responses to DPR. Via both aechaniarm, MA could
contribute to the progressive loss of lean body ness that
typifies advanced CRF.
GLUTAMATE DEHYDROGENASE ACTIVITIES IN NICRO-
DISSECTED RAT NEPHRON SEGNENTS. P.A. Wright and
M.A. Knepper. NHLBI, NIH, Bethesda, MD.
A method for measurement of glutamate dehy-
drogenase (GDH) activity in single renal tubules
was employed to determine the distribution and
regulation of GDH along the nephron. Fresh micro-
dissected tubules from collagenase-treated rat
kidneys were permeabilized by hypo-osmotic shock
and freezing. The rate of conversion of 2-oxoglu-
tarate, NH4t, and MADH to glutamate and MAD was
measured at 37°C fluorometrically. Linearity
with time and tubule length was established in
preliminary studies. There was no measurable
reaction when MH4 was excluded. Very high
activities were found in proximal tubule segments
(in pmol/min per mm tubule length): S, 212; S
192; S3, 148. Intermediate values were obtaine
in distal convoluted tubules (93), cortical thick
ascending limbs (61), connecting tubules (45) and
medullary thick ascending limbs (38). Lower val-
ues were obtained in cortical collecting ducts
(30), inner medullary collecting ducts (28),
outer medullary collecting ducts (17), outer med-
ullary thin limbs (10) and inner medullary thin
limbs (5). Alkali intake by the rats did not
affect enzyme activities in any segment. Acid
intake, however, increased GDH activity in S and
2 proximal tubules by 3-fold, with no effect in
other segments including S3 proximal tubules. The
GDH activities in proximal segments greatly
exceed the anmioniagenic capacities of the intact
tubules indicating that the enzyme Is not likely
to be rate limiting for aimnoniagenesis. Neverthe-
less, the GDH activities in proximal i and 2
segments appear to be regulated according to the
acid-base intake of the animal.
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CELLULAR INOSITOL CONTENT DOES NOT REGULATE
PHOSPHATIDYL INOSITOL (P1) TURNOVER IN MDCK
CELLS UNDER HYPEROSMOLAR CONDITIONS Dorothy
WJL* and James A. Shayman, Department of Internal
Medicine, University of Michigan, Ann Arbor
Proponents of the polyol hypothesis have argued that
changes in cellular myo-inositol content induce al-
terations in the P1 pathway as the hasis for diabetic
injury. MDCK cells accumulate myo-inositol under
hyperosmolar conditions and thus serve as a useful
model for testing the central tenet of this hypothesis.
MDCK cells were grown under hyperosmotic condi-
tions with NaCI, urea, or mannitol; myo-inositol was
measured by GLC; inositol lipids were separated by TLC
and quantitated by phosphate analysis; P1 synthase
activity was measured in isolated cellular membranes;
and 1ns145P3 mass was measured by binding to calf
adrenal microsomes (isomeric specificity documented
by competitive binding analysis). Only NaCI exposure
resulted in both time and concentration dependent
increases in free myo-inositol. No change in P1, PIP,
or PIP2 mass was observed under conditions where
free myo-inositol was increased three fold. Cellular
P1 synthase exhibited a Km of 0.80 mM under normal
and 0.98 mM under hyperosmolar conditions. Vmax
(1.43 nmol/mg/min) was unchanged as well. Finally,kinin stimulated lnsl45P3 formation (11.6+1-1.1
pmol/j.tg/15 see) was no different under control ver-
sus hyperosmolar conditions. In conclusion, direct
chemical measurements of inositol lipids, P1 synthase,
and hormone stimulated lns145P3 formation in MDCK
cells demonstrate the absence of significant modula-
tion of the P1 cycle under conditions where the free
myo-inositol content is markedly increased. The ob-
served kinetics of P1 formation indicate that free
myo-inositol Concentration is unlikely to be an im-
portant regulator of lnsl45P3 formation.
THE CHANGES IN ACTIVITIES AND mRNA LEVELS OF
GLYCOLYTIC ENZYMES OF ISCHEMIA-REPSRFUSED RAT
KIDNEY, S.Yamamoto*, F.Yano*, Y.Fukuhara*,
Y.Orita*, T.Kamada*, T.Noguchi*# and T.Tanaka*#,
Dept. of Medicine and Dept. of Nutr. & Physiol.
Chem#., Osaka Univ. Med. Sch., Osaka, Japan
(intr. J,S.Handler).
The renal substrates utilized in vivo
include free fatty acids, lactate, glutamine,
glucose and citrate. Glucose seems not to be a
major substrate under normal conditions. However,
the role of glycolysis in supporting renal
metabolism in ischemia-reperfused kidneys has not
been well defined. In this study, we measured
pyruvate kinase (L— and M2-isozyme; L-PK, M2—PK)
and hexokinase—l (10<) activities and their mRNA
levels at intervals after 45 mm left renal
artery occlusion. M2-PK activity of left kidney
was elevated 2-fold higher than that of right
kidney 2—3 days after reperfusion (0.65 vs. 0.35
lirnol/xsin/mg protein), and then returned to right
kidney values within 7 days, L-PK activity showed
the inverse change of M2-PK (0.022 vs. 0.046
Jinol/m±n/mg protein). The mRNA levels of M2-PK
and L-PK had their greatest change on the day
after reperfusion. On the other hand, 10< activity
of each kidney remained constant throughout 14
days. These results suggest that the pyruvate
kinase localized in the thick ascending limb and
thereafter (M—PK) plays an important role in
post-ischemie renal metabolism, while that in
proximal convoluted tubule (L—PK) seems to be
suppressed. We conclude that unilateral 45 mm
warm—ischemia predominantly affects PK level
among rate limiting glycolytic enzymes.
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MODELS FOR THE STUDY OF THE EFFECT OF DIETARY FATlY
ACID (FA) CONTENT AND COMPOSITION ON THE COURSE OF
RENAL INJURY. A. Yared, S. Knobel5, HL. ('.mene. T.Yoshioka, L
lchikawa. Dpt. of Pediatrics, Vanderbilt Univ. Med. CU'., Nashville, TN.
Supplementation with fish oil [is3 unsaturated (U) FA] has been found
to modify the course of various models of renal injury. However, few
studies have strictly conUnlled for the dietary intake of FA in experimental
animals. We studied 5 groups of rats, feds lipid-free diet supplemented
with either corn oil (to6 UFA), fish oil (o3 UFA) or coconut oil (SFA),
added to constitute either 5 or 20% of caloric intake. Rats were followed
for 6 weeks, and demonstrated comparable body weight gain and daily
calorie intake, but markedly different FA intakes. FA composition of phos
pholipids in isolated glomeruli reflected the enrichment in o6 or m3 UFA
BWt gain Cal/day ------------FA intake (gm/day)-------.--.
gm/day et6 UFA tti3UFA SFA
5%co6 3.2±.5 56±1 0.83±.03 0 0
5%o3 3.I±.3 61±2 0.22±.0l .67±.02 0
20%et6 3.2±.4 60±2 2.75±.07 0 0
20%w3 3.I±.5 56±1 1.26±25 1.31±27 0
20%SFA 2.9±.3 57±2 0.65±02 0 1.98±21
Effect of 5%co6 or 5%to3 dietwas studied in two models of acute renal
injury involving reactive oxygen species. Renal hemodynamics were
assessed following clamping of the left renal artery (30 mm) followed by
reperfusion (60 mm). As seen, GFR recovered to 70% of baseline in rats
"S SPA SPA fed o3 (n5), and only to 35% in rats fed
et6 UFA (n=5)(I'.r.OS), Infusion of
hydrogen peroxide (H202, 35 .iM into the
renal artery over 1 hour) resulted in markedl
attenuated proteinuria in this model in rats
,,. fed co3UFA: Urinary protein
excretion, in the absence of a change in renal plasma flow or GFR,
significantly increasedin both groups, However, the increase was much
more pronounced in 0)6 (from 4±1 so 129±16 .tg/min) than 0)3-fed
animals (from 6±2 to 32±6 tg/min, p<O.0l vs. (06).
Thesedietary protocols permit direct group-to-group comparisons for
the effect of both totaldietary lipid intake andFA composition. Dietary
feeding of co3 UFA was found attenuate the proteinuna, renal
hypoperfusion and hypofiltration following H202 infusion or ischemia.
ADAPTATIONAL CHANGES IN RAT KIDNEY HATPASE AFTER
CHRONIC ACID (AC) OR ALKALI (AL) LOADING. L
Bastani,* H. Purcell,* P. Hemken,* and S. Cluck.
Renal Div., Jewish Hosp., Washington Univ. Med.
Ctr., St. Louis, MO.
We studied adaptational changes in the rat
kidney vacuolar H'ATPeae using a monoclonal Ab and
a eDNA probe for the 31 k subunit. Control (C;
water only), acidotic (AC; 1.5% NH4C1 drinking
water), or alkalotic (AL; 2.35% NaHCO3 + 1%
sucrose) rats were sacrificed on days 1,3,5,7, and
14 of treatment. Kidney immunocytochemistry, 31 k
subunit immunob].ots, and 31 k northern and dot
blots were analyzed. PCT stained equally in all
groups. DCT staining was increased in AC rats.
The % intercalated cells (IC) was 46.5 0.5 in CCT
and MCT in all groups. At day 14, the distribution
of IC staining in the CCT for A — apical IC, B —basolateral IC, BA — simultaneous A and B, D —
diffuse, WPA — well polarized apical, WPB — well
polarized basolateral was:
UpH ZA lB %BA 20 %WFA %WPB
Control 6.3±0.1 66±1.2 18±1.2 7.0±1.1 9±0.7 85±2 14±2
Acidotic 5.5±0.1 80±1.9 9±1.1 3.5±0.4 7±1.0 94±2 3±1
Alkalotic 7.6±0.1 65±0.5 18±1.6 10±1.2 7±0.5 71±5 18±3
UpH urine pH. In day 14 MCT, IC with prominent
membrane staining values were: Outer stripe • 16%
C, 81% AC, 13% AL; Inner stripe - 32% C, 100% AC,
36% AL. Immunoblots on days 7 and 14 showed
increased 31 k protein with AC and AL rats, but 31
k niRNA levels remained Constant. In conclusion,
renal adaptation to chronic AC or AL results in
increased expression of HATPase in the DCT and
increased or decreased polarization of CCT and MCT
IC. H'ATPase 31 k increases in AC and AL, but
without chanze in steady state mRNA levels.
ONTOGENY OF JUXTAMEDULLARY PROXIMAL CONVOLUTED
TUBULE (JMPCT) ACIDIFICATION. Michel Baum,
University of Texas Southwestern Med. Ctr., Dept.
of Pediatrics, Dallas, Texas.
In vitro microperfusion was used to examine the
maturation of rabbit JMPCT apical Na/H
antiporter and basolateral Na(HCO3)3 symporter
activity. Proton equivalent fluxes (Jk) were
determined from dpHi/dt (measured fluorometrically
using BCECF), buffer capacity and tubular volume.
Apical Na/H activity assayed by the effect of
luminal Na removal (147.0) on J was 1/3 the adult
level for the first two weeks of life (89.0±11.2 vs
266.5±42.9* pmol/nan.min in adults). H doubled by
the third week (190.6±39.2 pmol/mm.min*)and reached
adult levels by 6 weeks (243.5±23.7 pmol/nan.min).
Basolateral Na(HCO5)3 proton flux assayed by a bath
bicarbonate concentration change (25—5 mEaJl) was
376.1±40.9 in 0-1 week old newborns and 603.6±46.4*
pmol/tmn.min in adult JMPCT. Basolateral Na(HCO
activity assayed by a bath Na change (147->O mEq/I
was 243.1±19.5 in 0-1 week old newborns and
498.0±58.5* pmol/nan.min in adults. Thus,
basolateral Na(HCO) activity was 50-60% of the
adult level at bi,1h. Na(HCO3)3 activity was
stable for the first month and reached adult levels
at six weeks. (*p<005)
In conclusion, apical Na7H antiporter
activity and basolateral Na(HCO5)3 activity are
immature at birth in JMPCT. Basolateral Na(HCO )
activity is relatively higher than apical Na/
antiporter activity at birth. Initiation of
postnatal maturation of apical Na7H antiporter
activity occurs prior to basolateral membrane
Na(HCO3)3 symporter activity.
MEMBRANE VOLTAGES AND POLARITY OF ACID AND LACTATE
SECRETION BY A PEANUT—LECTIN POSITIVE CELL LINE
(RCCT—28A). Elsa Bello—Reuss and Leigh Cabell—
Kluch*, UTMB, Dept. of Med., Galveston, TX.
Cells from a pure peanut lectin (+) cell line
(Arend et al., Am. J. Physiol. 256:F1067, 1989)
were grown to confluency on permeable wells in 28
mM HCO375 CO2. pIt 7.5. In symmetrical 25 mM HCO3
solutions, monolayers hada transepithelial voltage
of —2±1 mV and a basolateral voltage of —35±1 mV
(n16). Apical and basal lactate (2l hr
accumulation) were 1.i and 2O.tl pmol/well.
Acid/base fluxes into a poorly buffered apical
solution were measured with pH microelectrodes
+ —
—1 —2 +(JH , JON ; nmol • mm cm ). Control JH was
33±6. Removal of basal C1 abo1ihed apical
acidification. Apical amiloride (10i M) did not
modify JH. NEM (5mM) and ItEM + omeprazole (OM,
1iM) decreased JH to 15±5 (P<O.O1) and 1±5
(P<O.O1) respectively. In monolayers exposed for
16 hr to 28 mM HC03/air pH 8.5, apical and
basal lactate secretions were 2.3 and 20.0
imol/well. JH was 13±3. NEM decreased JH to 2±5
(p<O.O1). No further decrease resulted with NEM +
OM. In monolayers exposed for 16 hr to 0.28 N
HCO3/5% GO2, pH 8.5, apical and basal lactate were
0.8 and 8. JH was 5±2. Titrating basal pH to 8.l,
did not change JH. Raising basal HCO to 10 mM at
the same pH resulted in a JOH of 2±3. In NEM,
JH was 3±5. ItEM + OM reversed the acid/base flux
(JOH 11l±8). In sum, the cell voltage is similar to
that found in intercalated cells. Cells exhibit
NEM—inhibitable H secretion, suggesting an_apical
pump. Acidification requires basal Cl . The
polarity of H secretion can be modulated by
incubation at low pCO2 or high HCO3. Basal lactate
secretion exceeds apfcal secretion.
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pH REGULATION IN HUMAN KIDNEY PROXIMAL TUBULE CELLS:
ROLE OF NM-IEXCHANGER
Julia A. Rergman°, James A. McAteer°, Andrew P. Evan',
Jesus H. Dominguez, and Manoocher Soleimani. Depts. Medicine
and Anatomy. Indiana Univ. and VA Medical Center, Indianapolia,
IN.
Cultured normal human kidney cortical epithelial cells (NHK-C)
were used to study the role of Na/H exchanger in proximal tubule
cells. Presence of the Na/H exchanger was investigated using
22Na influx into the NHK-C cells. The Na influx measured in the
absence of an acid load was 3.50 nmol/sg DNA/mm. In the
presence of an acid load(NH4CI, 25 mM), the Na influx increased
to 12.08 nmol/jig DNA/mm. Amiloride(lmM) in the external
solution abolished the acid-stimulated Na influx completely(1 .42
nmol/sg DNA/mm). To investigate the role of the Na/H
exchanger in pH regulation of the NHK-C cells, we used the pH
sensitive dye bis-carboxyfluorescein (BCECF), utilizing a double
excitation beam fluorimeter (Deltascar, I, P11). Cells at 370 were
illuminated at 450 and 500 nm with an emislon at 530 nm. A
calibration curve was generated using cells mounted on
coverslips and incubated in solutions of varying pH in the
presence of nigericin and high IX]. In the absence of C02/HCO3
in the media, the baseline pH for the cells incubated in Ringer
solution was 7.00 + 0.06. Amiloride did not have any significant
effect on the baseline pHi. Cells were acid loaded in the presence
of ammoniumin(25mM NH4CI, 8 mm). In the absence of Na in the
media, lhe rate of recovery from acid load was 0.02 pH
units/mm. In the presence of 140 mM Na in the media, the cells
recovered at a rate of 0.19 + 0.04 pH units/mm. In the presence
of amiloride(lmM), the cells exhibited a recovery rale of 0.05
+ 0.01 pH units/mm. Lastly, we studied the kinetics of Na/H
exchanger. The rate of H+.dependent 22Na influx was measured
as a function of [Na]. A Hanes-Woolf plot of the data showed a
Km of 9.5 mM Na and Vmax of 42.92 nmoles/ig DNA/mm. In
conclusion, these data suggest that human kidney proximal tubule
cells possess a Na/H exchanger which, in the absence of
C02/HCO3, is the major pathway for the extrusion of acid.
ACID LOADING OF RABBITS INDUCES AN INCREASE
IN RENAL AND ERYTHROCYTE CARBONIC
ANHYDRASE (CA) ACTIVITY. Luc P. Brion, Orna
Rosen*, Beth J. Zavilowitz, and George J. Schwartz.
Albert Einstein Coil. Med., Dept. Pediat., Bronx, NY.
Since CA facilitates acid-base transport, and
metabolic acidosis stimulates urinary acid excretion, we
examined the changes in renal CA activity in response
to acid loading. Experiments were performed in NZ
white female rabbits under control conditions (Con,
n=7), after acute acid load (AAL, 18 h after 15 mEq/kg
NH4CI by gavage, n=l0) and after chronic acid load(CAL, after 3-4 days 75 mM NH4CI in the drinking
water, providing 10 mEq/kg/d; n=8). CA activity(presumably CA II) was measured at 0-1°C by end-
point colorimetric imidazole—TRIS technique in the
supernatant fraction of homogenates of cortex (C),
outer medulla (OM), and inner medulla (IM), and was
corrected for red blood cell (RBC) contamination. CAL
resulted in an increase in CA activity of 60% in C
(36.4±4.6 vs. 58.3±6.9 EU/mg protein, p<0.05), and of
47% in OM (13.6±1.6 vs. 20.0+2.3, p<0.05), but not in IM
(6.9±1.3 vs. 8.4±2.2, p>0.5). CA activity also increased in
RBC by 29% (87.8±5.4 vs. 113.7±5.4 EU/mg hemoglobin,
p<O.Ol). There was no increase in acetazolamide-
resistant CA activity in liver homogenates (presumably
CA III) (3.1±0.2, n=3, vs. 3.5+1.3, n=4, p>0.5). AAL
resulted in levels of CA activity that were between
those of Con and CAL. We conclude that 3-4 days of
acid loading raises CA II activity in kidney C and OM,
as well as in RBCs, but not liver CA III. The increase
in renal and RBC CA activity may mediate the increase
in net urinary acid excretion and the systemic handling





URINARY HCO3 EXCRETION IN TURTLE BLADDERS.
V.A. Brodskv, J.N. Durham and S.H. Paul.*
Mt. Sinai Med. Ctr, NY, NY; Univ. Meb. Med.
Ctr; Omaha Neb.*
Isolated short-circuited urinary bladders
from normal turtles actively transport alkali
as well as acid into the luminal fluid. Thoae
from alkalotic (NaHCO3-loaded) turtles cannot
secrete acid; but instead secrete alkali
spontaneously or after the serosal addition of
porcine-derived, vasoactive intestinal peptide
(VIP) or of cyclic AMP-both in the required
presence of 18MM. We then decided to see
whether an endogenous reptilian VIP is stored
in sub-mucosal (neuronal) cells of the turtle
bladder; and if so, to determine whether
cholinergic or sdrenergic stimulation releases
VIP from these cells before it acts on alkali
secreting cells. It was found that: the
alphs-2-sdrenergic agonist, norepinephrine,
induces an 18MM-dependent initiation of NCO3
secretion in alkalotic turtle bladders; that a
reptilian VIP exists in isolated aliquots of
turtle bladder and small intestine; and that
its concentration in bladder tissue from
normal turtles (S9ugm/mgm dry wgt, on the
average) is five-fold greater than that in
bladder tissue from alkslotic turtles. During
the development of systemic alkalosis, one can
infer that slphs-2-adrenergic stimulation
releases VIP from storage cells in the sub-
mucosal space of turtle bladders before acting
on the alkali-secreting cells to induce the
final response - a cyclic AMP-mediated
initiation of active HCO3secretion.
BICARBONATE REABSORPTION (3urnl) BY THE LOOP OP
NENLE IS AFFECTED BY CHAN'CE, IN ACID-BAS
STATUS. Giovsmbsttists Cspasso , Robert Unwin
& Gerhard Giebisch. Dept. Cell. & Mol.
Physiol., Yale Univ. Med. Sch., New Haven, CY,
To assess the contribution of Henle's loop
to urinsry acidification in the ret,
superficial ioops were perfused fl from
late proximal to early distal tubule; perfusate
an end-proximal Ringer solution containing
C-inulin end 15mM bicarbonate. Bicarbonate
concentration in collected fluid was measured
by microcalorimetry. Three acid-base
manipulations were made: (1) chronic metabolic
acidosis (CMA) was induced by giving rats l.5g%
NllCl to drink for 5-8 days (mean P[HCO3] 19mM)
and partial recovery was achieved by infuain
25mM isotonic bicarbonate solution (P[HCO3
23mM); (2) acute metabolic acidosis (AMA) was
induced by infusing O.lN HC1 in O.9g% saline
(P[HCO3] from 28 to 17mM); (3) As metabolic
alkalosis (AIX) was induced by infusing 135mM
isotonic bicarbonate solution (P[HCO3] from 30
to 38mM). Changes in 7CO3 (pmol/min) are
summarized below (mean±SEM):
Control Experimental Recovery
CEA #144+4 *194+8 *79+13
(n) (3) * (17) (l)AMA 139+7 197+6 -
(n) (11) (17) -
ALIt 143+4 *87+8 -
(n) (17) (17) -
*P<O.Ol vs. Control; n.-# of loops; unpaired)
These results show that in the loop of
Henle: (a) Hrn3 is stimulated by chronic and
acute metabdTic acidosis; (b) 1NCO3 is
inhibited by acute metabolic alkalosis; (c)
there is rebound inhibition of during
recovery from chronic metabolic acidbsfs.
THE Cl/HCOä EXCHANGER OF THE JTC-l2 (MONKEY
PROXIMAL TUBULE) CELL IS PRESENT ON BOTH THE
LUMENAL-AND BASOLATERAL- EQUIVALENT CELL SURFACES.
M. Cassals,* 0. Nart* and E.P. Nord. Division
of Nephrology, School of Medicine, SUNY at Stony
Brook, NY.
A Na-independent, DIOS-inhibitable Cl-/HCO
exchange pathway, operative above pH1 —7.25, has
previously been characterized in cloned JTC-12
cells in culture (AJP in press). To delineate
whether the exchanger is located on the lumenal-
equivalent (LE) or basolsteral-equivalent (BE)
aurface of the cell, monolayers were grown to
confluence on treated transparent permeable
supports, and mounted on a plastic insert which
divided the cuvette into two, separate, non-
communicating perfused compartments. The pH
recovery process, following abrupt removal of
HCO/CO2 from the bathing medium was monitored on
a dual wavelength spectrofluorometer using BCECF.
In the presence of 140 mM Cl- in both
compartments, pH recovered from an imposed
alkaline load at a rate of 0.23 pH unit/mm
(n—5). With C1 present only in the LB
perfusate, PH recovered at 0.13 pH unit/mm
(n—4). Exposure of only the BE surface of the
monolayer to CP resulted in a pH1 recovery rate
of 0.21 pH unit/mm. Conclusions: 1. The Na+
independent C1/HCO3 exchanger, unlike the Na+H+
antiporter, is present on both the LE and BE
surface of the JTC-12 cell. 2. The pHi recovery
rate of the BE exchanger exceeded that of the LB
exchanger by 60% 3. The data suggest that the
JTC-12 cell possess two membrane Cl-/HCO
exchangers that express different kinetic
properties.
ON THE MECHANISM OF LITHIUM-INDUCED RENAL TUBULAR
ACIDOSIS. B Dsphnis*, N A Kurtzman, and
S Sabatini. Texas Tech Univ HSC, Lubbock, Texas.
Adminiatration of lithium (Li) to animals
results a concentrating defect and distal renal
tubular acidosis (DRTA). Studies in the turtle
bladder suggest that the acidification defect is
mediated by a voltage-dependent mechanism. Were
this the case, one would expect both Ha-K and
HEM-sensitive ATPaae activities of the collecting
tubule to be decreased. We examined the effects
of Li on these two enzymes in microdissected
segments of rat collecting tubule. LiCl (3.5
mEq/kg/d X 3 d, ip) resulted in metabolic
scidosis with an arterial pH of 7.21 0.03, a
bicarbonate of 18,9 0.6 aEq/L, and a Li level
of 2.4 0.8 mEq/L (H=12). Urine pH was 7.54
0.09 and urine Li was 26.2 1.4 mEq/L (H12).
HEM-sensitive ATPase activity decreased =56% in
CCT and MCT; Ha-K ATPase activity in these same
segments was not decreased. To further
investigate this effect we incubated CCT in vitro
with concentrations of Li similar to those found
in blood and urine, respectively.
Three mEq/L Li decreased HEM-sensitive ATPase
activity 16%, and 30 mEq/L Li resulted in enzyme
activity similar to that noted in vivo (i.e.,
"55% +, p<O.05). Ha-K ATPase activity was not
decreased with in vitro Li. These results
demonstrate that Li, in vivo and in vitro,
inhibits NEM-senaitive ATPase activity, and it
does so in a dose-dependent manner. This
inhibition is seen without an alteration in Ha-K
ATPase activity. These findings suggest that the
mechanism of Li-induced DRTA is not voltage-
dependent, but is due to a direct effect on the
proton pump.
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DISSOCIATION OF METABOLIC vs TRANSPORT EFFECTS OF
BICARBONATE/CO2 IN RABBIT RENAL PROXIMAL TUBULES
(RPT). KatNeen G. Dkman' and Lazaro J. Mandel. Dept. of Cell
Biology, Duke Univ. Med. Ctr., Durham, North Carolina.
Using a purified RPT suspension, we previously demonstrated
that basal, Na pump-linked and uncoupled 02 ConSumption(002, nmol/min/mg) were inhibited by 40-60% In medium
buffered by Hepes compared to Hepes and HCO3/C02,
demonstrating inhibition of active Na transport and oxidative
metabolism. In the present study we examined whether 1)
HCO3/CO2 availability was rate-limiting for metabolism, and 2) the
Na transport inhibition was caused by metabolic inhibition or
decreased HCO3 transport. For 1), we performed three types of
studies: a) In mitochondria Isolated in situ, TCA cycle
Intermediates succinate and malate were equally effective
substrates with or without HCO3/C02, while 002 with pyruvate,
valerate or butyrate as substrates was inhibited by 80% In the
absence of HCO3/C02; b) In the absence of exogenous
HCO3/CO2, Increasing RPT density from 1 to 2.5-4 mg/mI partially
restored ouabain-sensltive (5±2 vs 9±1) and uncoupled (27±3 vs
39±4) 002 and reduced lactate production, suggesting that low
levels of endogenously produced HCO3/CO2 may be sufficient
to relieve respiratory inhibition; and C) Acute addition of 1.5 mM
HCO3/0.5% CO2 to HCO3/C02-free medium Increased both
basal and uncoupled 002 by 30 and 60% respectively. These
results suggest that HCO3/CO2 availability is rate-limiting for RPT
metabolism. For aim 2) we tested the effects of the HCO3
transport inhibitors DIDS/SITS (0.1 mM) on RPT metabolism.
DI OS/SITS had no effect on basal or ouabain-sensitive 002 in the
presence of HCO3/CO2, but caused a slight decrease in ouabain-
insensitive 002 (11±1 vs 14±1). These results suggest that
inhibition of HCO3 transport does not affect active Na transport,
but may inhibit H extrusion through a H-ATPase. We conclude
that the inhibition of active Na transport obtained by HCO3ICO2
deletion is probably caused by the consequent metabolic
inhibition and not by decreased HCO3 transport. The respiratory
inhibition appears to be caused by loss of CO2-dependent
metabolism.
Na-INDEPENDENT REGULATORY ALKALINIZATION
IN THE OPOSSUM KIDNEY (OK) CELL.
DiPaola,* F Hsiang,* E Pastoriza,* N
Graber. VA Medical Center, Northport, NY
and SUNY at Stony Brook, NY.
Cells recover from an acid load large-
ly by H extrusion via the Na/H exchang-
er. Mechanisms of Na—independent recovery
were examined by following cell pH in
HCO3—free buffers after an NH4C1 H+ load
using BCECF fluorescence. In the
presence of Na (Nl6) post—load cell pH
was 632 and H+ flux was 19.5 1.8
pM/cm /sec. In the absence of Na (N=14)
post—load pH was 6.43 and H+ flux 8.81.4. Cell pH recovery was strictly
proportional to the cell—to—medium H+
gradient. Without Na, H flux doubled to
16.8 after cel depolarization with K—
valinomycin (H permeability = .06
cm/sec). This recovery rate and
permeability were unaltered by DCCD, NEM,
or inhibition of ATP formation, butincreased significantly with halothane
(.22 ±.03)
decreased significantly with glutaralde-
hyde (.04 cm/sec, all p<.05).
Na—independent H+ flux can mediate a
large proportion of the cell pa recovery
after an acid load in the OK cell. This
flux is gradient-dependent, rheogenic,
and is altered by membrane—active agents
but not by H-pump inhibitors. We con-
clude that the OK cells exhibit a sub-
stantial H+ conductance the magnitude of
which is comparable to that of the intact
proximal nephron.
EFFECTS OF CHRONIC H!PERKALEMIA (HE) ON AMW)NIUM
(AM) TRANSPORT UI INNER MEDULLA OF THE RAT. Thomas
D. DuBose, Jr., Canton R. Caflisch*, and David W.
Good. U. Texas Med. Br., Galveston, TX.
We reported recently that MX in rats reduced Am
excretion but did not affect Am secretion by the
proximal convoluted tubule. Based on our
observation that X inhibits medullary thick
ascending limb NM absorption, we proposed that MX
could reduce medullary Am accumulation.
Micropuncture experiments were performed in the
inner medulla of rats pair fed a control (C) or
high X (15 g XC1/100 g) diet for 10 days. pM and[Am] were measured to calculate [NM] (riM) for base
(BCD) and tip (TCD) collecting duct and vasa recta(YB). MX reduced Am excretion from 1.1 to 0.7
mol/min. In C and MX, VR [NM3] exceeded [NM] inthe CD. Mowever, the [NM3] gradient between 1/fl and
CD was less in MX rats (110 tiM) than in C (90
tiM)(P<0.05). This decrease in [NM.] gradient was
due to a decrease in YR [NH] t135 vs 90 1iM,
P<0.05) with no change in CD [N1L]. In C rats, 13%
of excreted Am was secreted bet'ween BCD and TCD
sites. In contrast, no net transport of Am was
detected between BCD and TCD of MX rats. MX did not
affect renal plasma flow but reduced whole kidney
Am production by 50%. Conclusions: 1) MX reduces
renal Am production and excretion but does not
impair PCT Am secretion, 2) decreased Am secretion
into the CD in MX correlates with a decrease in
[NM3] gradient between YR and CD, 3) the reduced
[NH3] gradient is due entirely to a fall in VR
[NM3], II) decreased medullary Am accumulation,
secondary to inhibition of mTAL NM11 absorption,
may play an important role in reducing Am excretion
during MX.
INTRACELLULAR pHREGULATION IN MDCK CELLS.
T.D. Eisen*, Mi. Caplan & W.F. Boron. Dept. of Med. and
Dept. of Cell. & MoL PhysioL, Yale Univ. New Haven, CT.
We used digital image processing of fluorescent signals from
MDCKcells loaded with thepH-sensitive dye BCECF to study
intracellular pH (pH1) regulation in these cells. The experiments
were done to obtain background data for investigation of p111
regulation in MDCK cells transfected with gastric H-K
ATPase. In each experiment,we examined pH1 time coursesof
6 cells simultaneously. Steady-state pH1 in a CO2/HCO-free
solution was 7.40±0.01 (SEM; n=136 cells). In cells acid
loaded by an NH4P prepulse, there was a rapid pH1 recovery
(dpHj/dt=163 11 x l0 pH/sec atapH1 of 6.41, n=l7) that
wasreduced 98.5% by Na removaL EIPA, an inhibitor of Na-
H exchange, reduced the mean steady-state pH1 to 6.75. EIPA
greatly slowed the pH1 recovery (dpHj/dt = 5.3 1.8 x 10-4;
n=24) from an acid load at PHi < 6.75, and actually caused a
net fall in pH1 (dpHjldt=-21.6 8.3 x 104; n=9) at pH1> 6.75.
Thus, in the absence of HCO, the major acid-extrusion
mechanism in MDCK cells is Na-H exchange. As far as the
small Na-independent component of acid extrusion is con-
cerned, the rate of pH1 recovery in the absence of Na increased
from 2.5 pH/sec ata pH1 of 6.41 to 10.0± 1.1 x 10-4 at
pH1 values in the range 6.15 - 6.20. The rest of the experiments
addressed the possibility that an H-K pump contributes to this
Na-independent mechanism. Removal of K+, both in the
presence and absence of Na+, caused an abrupt acidification,
followed a slower recovery. SCH 28080, an inhibitor of the H-
K pump, reduced the pH1 in the presence of Na by 0.25±0.03
(n=8). In the absence of Na, SCH 28080 substantially slowed
the pH1 recovery from an NHt-induced acid load. These
MDCK cells do not express any polypeptides which cross-
react by western blot or immunocytochemical analysis with an
antibody directed against a synthetic peptide derived from the
gastric H-K ATPase sequence. Thus, the data are consistent
with the presence of a H-K pump, but one that is immunologi-
cally distinct from the gastric pump.
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MECHANISM OF cAMP-INDUCED HCO3 SECRETION BY RAB-
BIT CORTICAL COLLECTING DUCTS (CCDs). CL Emmons
and JB Stokes, Dept. of Internal Medicine. Univ.
of Iowa Coil, of Med., Iowa City, IA.
cAMP stimulates HCO3 secretion by CCDs. HCO3
secretion by CCDs is believed to occur via the fi-
intercalated cell which has an apical anion cx-
changer end e basolatersl H4' pump in parallel
with a Cl channel. If cAMP stimulates HCO3 se-
cretion primarily by enhancing anion transport
(either the apical exchanger or the Cl channel)
cAMP should acidify the cell. However, if cAMP
stimulated Ht extrusion first, cell alkalinizs-
tion would occur, CCDs were dissected from rab-
bits drinking 0,5% NaHCO, water. Tubules were
perfused end bathed in a HCO3/C05 buffered solu-
tion, pH — 7.4. Cell pH (pHi) was measured using
BCECF. We identified fl-cells by removing Cl
(gluconate replacement) from the lumen end docu-
menting cell alkalinization due to HCO entry via
the anion exchanger. Tubules were perlueed for 3
h at 37° to ensure decay of residual hormonal ef-
fects. 100 pM lumen 8-Br-cAMP had no effect on
pHi. In contrast, beth 8-Br-cAMP produced a
transient increase in pH of 0.26 pH units in 18
of 21 ft cells. These results suggest that the
primary cAMP effect is on the H" extrusion pro-
cess of the basoleteral membrane. Next we
measured the change in pHi when 8-Br-cAMP was
added to the bath of tubules perfused with no Cl
or HCO3. This situation blocks anion movement
across the apical exchanger and alkelinized the
cell by 0.24 pH units. 8-Br-cAMP in this setting
produced a increase in pH (0.47 units) that was
greater then that seen in the presence of lumen
Cl and HCO3. cAMP-induced HCO secretion is due
(at least in part) to stimuiatkon of H extrusion
via ft intercalated cells.
MOHOCLONAL ANTIBODY (MCAB) AGAINST A LUMINAL
ABTIGEN ON B-INTERCALATED CELLS (B-ICC) INH4BITS
HCO3 SECRETION. Feles-Toth, F. M. Mehrgut , A.
Naray-Pejea-Toth and G.J. Schwartz. Hypertension
Research Div., Henry Ford Hosp., Detroit, MI and
Dept. Peds., Albert Einstein Coll. Med. ,Bronx,N.Y.
As a first step in defining the molecular
composition of B-ICC membranes, we raised cell-
specific MCABs against surface antigens. One of
these MCABs, B63, reacts with the luminal membrane
of peanut lectin (PNA)-positive cells of the
rabbit kidney cortex. B63-positiva cells did not
stain with MCABs against principal cells or Band 3
antigen. Despite a significant positive
correlation between PNA and B63 staining
intensitiy on flow cytometry, they react with
separate antigens as suggested by competition
studies and by differences in tissue distribtion
and numbers of binding sites per cell (l.BX1O for
B63; 6X1O5 for WA). Reactivity of 863 is highly
specific: besidea B-ICC it only reacts with
certain cells from tissues known to secrete HCO3
(pancreas, salivary glands, small intestine). To
determine the function of 863 antigen we tested
the effect of B63 on HCO3 secretion in primary
cultures of B-ICC and isolated perfused cortical
collecting ducts (CCD). When added to the luminal
side of B-ICC cultures, B61 reduced HCO3 secretion
from 9.2 to 5.9 nmole/cm 1mm. In perfused CCDa
bathed in Cl-free medium, B63 significantly
inhibited HCO3 secretion (38±6.5%). Another MCAB
that reacts with a separate B-ICC antigen and is
abaent in other HCO3 tissues did not alter HCO
secretion in either system. Wa conclude that B6
antigen plays an important role in HCO3 secretion:
it could be either the Cl/HCO3 exchanger of B-ICC
or an associated regulatory protein.
NH AND NH4 PERMEABILITIES OF RENAL NEDULLARY
TUBULE SEGMENTS. N.E. Flessner, S-N. Wall, and
NA. Knepper. NHLBI, NIH, Bethesda, ND.
Amrnonium (NH4" or NH3+H") is absorbed by the
loop of Henle and is secreted into the medullary
collecting duct. To ascertain the mechanisms
involved, we measured NH3 and NH4" permeabi1itie
in isolated perfused ascending limb and collect-
ing duct segments by imposing NH3 or NH4
gradients and measuring the total ammonia fluxes.
Experiments in ascenging thick limbs were done
with furosemide (10- N) in the lumen to inhibit
active NH4'1' absorption. NH4" permeability was
high (42 x 1O" cm/s) in thick limbs, and was
even higher In thin ascending limbs (295 x 10- ).
The NH3 permeability in both ascending segments
was relatively low (< 10 pm/s). NH3 permeabili-
ties (pm/s) in collecting ducts were: cortical,
20; inItial inner medullary, 20; terminal inner
medullary, 24. NH3 prmeability did not increas
with vasopressin (10° N) in the terminal inner
medullary collecting duct. NH4"' permeabilities
in all col'ecting duct segments were immeasurabl)
low (< 10- cm/s). The apparent permeability to
NH3 in each segment appears to be of the same
magnitude as the basal (without vasopressin) dif-
fusional water permeability. On the other hand,
the NH4" permeability in each segment is of the
order of magnitude of its permeabilities to mono-
valent ions. The results suggest that NH4" ions
directly exit the ascending limbs in both the
inner and outer medulla and are secreted into thE
collecting ducts as NH3 plus H".
BASOLATERAL- EQUIVALENT Ns'1'-DEPENDENT C1VHCO3
EXCHANGE MEDIATES RECOVERY FROM AN IMPOSED ACID
LOAD IN JTC-12 (MONKEY PROXIMAL TUBULE) CELLS.
R. Friedman,* D. Hart* and E.P. Nord. Division
of Nephrology, School of Medicine, SUNY at Stony
Brook, NY.
The nature and polar location of a HCO" -
dependent transport pathway that effects recovery
from an imposed acid load was investigated in
cloned JTC-12 cells. Changes in pHi of
superfused confluent monoisyers, grown on glass
coverslips were fluorometrically monitored using
BCECF. In a Na"-replete, HCO5/C02-buffered
medium (pH0 7,4), amiloride-treated cells
recovered from an imposed acid load (NH4C1
prepulse) at 0.26 pH unit/mm (n—16).
Independent evidence confirmed that the Ns4'/H''
antiporter was blocked. The pHi recovery rate
in a Na'1'-and Clfree HCO1/C02-buffered medium was
reduced to 0.05 pH unit/mm (n—3). Further
characterization of the pHi recovery pathway was
performed on monolayers grown to confluence on
transparent filters subsequently mounted onto a
plastic insert that separated the cuvette into
two non-communicating compartments. Following a
3 hr C1 -depletion step 140 mM Na'1' was added to
both the lumenal-equivalent (1.8) and basolateral-
equivalent (BE) HCO5/CO2-buffered superfusate of
acid-loaded cells. No recovery of pH towards
baseline was observed. Introduction of 140 mM
Cl into the BE, but not LE superfusate (both Na's'
replete) allowed pHj to recover to baseline at
0.31 pH unit/mm. Conclusions: 1. The JTC-l2
cell possesses a Na'-dependent C17HCO5-exchanger
which allows for recovery from an imposed acid
load. 2. The exchanger is located on the BE
surface of the cultured cell.
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PLASMA MEMBRANE HtATPase AND NatH+ ANTIPORTER
IN MEDULLARY THICK ASCENDING LIMB (MTAL) OF RAT
KIDNEY. M. Froissart*, E.Marty*,F.Leviel*,M, Bi—
chara*, J.Poggioli*,and M.Paillard. Lab. Physio—
logie,H6pital Broussais and INSERM,Paris, France.
We have monitored intracellular pH (pHi) using
the fluorescent probe BCECF in a suspension of
rat MTAL fragments (Kidney Int.35:48,1989) to
study a possible plasma membrane }5—ATPase in
these cells. In the presence of 2x10 M amiloride
in HCO3 —free medium÷at 37°C, acute cell acidif 1—
cation by either K acetate addition or NH4C1
removal was followed by pHI4 recovery that was
completely inhib4ted by 10 M N—ethylmaleiinide
(MEN) and by 10 M omeprazole. Metabolic inhibi—
tio by absence of gluose and L—leucine, by
10 N KCN, and by 5x10 H iodoacetic acid also
inhibited amiloride—insensitjve pHi recovery.
Reintroducing glucose and L—leucine in the medium
and loading the cells with exogenous ATP restored
pHi recovery that was previously inhibited by
absence of metabolic substrates and iodoacetjc
acid, respectively. Thus a EM— and omeprazole—
sensitive plasma membrane H —ATPsse takes place
in these cells. When cells were incubated in a
bicarbonate—free but othewise normal medium, pHi
recovery rate after K acetate—induced cell
acidification was 0.379±0.014 in non—inhibitd
cells, 0.197+0.008 in the presence of 2xip M
amiloride (P<0.OO5)fnd 0.228+0.022 pH.min n
the presence+of+10 N MEN (P<0.025). Thus H —
ATPsse and Na —H antiporter were esch responsi-
ble for about 50% of the nrml pHi recovery
rate. We conclude that both Na —H antiporter and
plasma membrane H —ATPase are critical for pHi
regulation in cells of rat MTAL and may contribu-
te to tubular fluid acidification by this nephron
segment.
ANGIOTENSIN II STIMULATES BOTH Na-H
EXCHANGE AND NafHCO COTRANSPORT IN
RABBIT PROXIMAL Si TUBULES. J. Geibel",
G. Giebisch, & W.F. Boron. Yale Univ., Dept. Cell. & Mo!.
Physiol., New Haven, CT.
To assay the effects of Angiotensin II (All) on the rate
of both Na-H exChange and Na/HCO cotransport, we
used BCECF to monitor intracellular pH (pH.) of isolated
perfused superficial proximal Si segments (Sl) from the
rabbit. Tubules were studied at 37°C in media containing
25 mM HCO/5%CO2, but no monocarboxylates.
Tubules were alternately illuminated with a 10-l.Lm spot at
440 nm and 490 nm, and emission monitored at 530 nm.
pH1 was calibrated using the Nigericin/high K method.
Addition of All to the basolateral fluid caused a significant
increase in pH1 (ApH1=+O.06+O.Oi; n 25). Transporters
were assayed by bilaterally removing Na+, which causes a
rapid pH1 decline, and then returning Na to either lumen
or bath. All caused a 3.5-fold increase in the rate of pH1
recovery (dpH1ldt) upon luminal Na readdition (n 5).
This alkalinization was blocked by 50 l.LM luminal EIPA
(n =5), but was unaffected by 50 IIM DIDS (n = 5). All
caused a 2.5-fold increase in dpH1/dt upon bath Na
readdition (n = 5). This pH1 increase was blocked by 50
iM bath DIDS (n = 5), but was unaffected by 50 tM EIPA
(n = 5)or by replacement of C1 by cyclamate (n = 2).
We conclude that: 1) All causes a prolonged
alkalinization of the SS1. 2) All substantially increases
the rates of both luminal Na-H exchange and basolateral
Na/HCO3 cotransport.
HORMONAL INTERACTIONS WITH ThE PROXIMAL Na°/H°
EXCHANGER. Frank A. Gesek* and Anton C. Schooiwerth. Dept.
of Medicine and Physiology, Medical College of Virginia, Richmond,
VA.
Both subtypes of a-adrenergic receptors. anglotensin II (Mg II),
parathyrold hormone (PTH) and dopamine (DA) DA-1 receptors have
been demonstrated on the proximal tubule. These hormones have
been shown to alter Na°/H exchange actMty. Interactions of these
hormones on proximal nephron Na/Hf exchange were determined
in rat proximal segments by assessing the uptake of mNa+ which
was suppressible by the Na /H° exchange inhibitor, ethylisoprop1
amiloride (EIPA). A 1 minute preincubation with the hormones
followed by a 1 minute exposure to mNa+ was necessary to achieve
a steady-state EIPA-suppressible mNa+ uptake. Selective o-
adrenergic agonists produced a maximum stimulation of Na
uptake at approximately 106M final concentration (up to 192% above
the control level of uptake); Ang II produced a maximum increase
at 1 0'2M (an 82% increase above the control level). In contrast,
PTH and DA inhibited mNa* uptake most effectively at 10'M and
1 0M, respectively. Synergistic Increases of 203±6%, 167±6% and
137%±9% were observed with norepinephrine, BHT-933, and
clonidine, respectlvelX, using submaximal (1 09M) concentrations In
combination with 10 M Mg II. These responses were significantly
greater than additive effects of each stimulator alone. Synergistic
effects were not observed with a, aonlsts in combination with Ang
II. Although PTH and DA decreased Na° uptake 55-77% below the
control level, they displayed a two-fold greater Inhibition when the
exchanger was stimulated by the a-agonlsts or Ang II (up to 150%
decrease In Na uptake). Combining DA and PTH produced no
greater Inhibition than either agent alone. In summary, we have
shown that physiologic concentrations of combinations of Ang land
selective a2 adrenergic agonists are synergistic In stimulating EIPA-
Suppressible flNa* uptake. Secondly, PTH and IDA exert inhibitory
effects on proximal Na7H exchange, and PTH and DA inhibition
Is much greater when NajH exchange activity Is stimulated by
agents such as Ang II or a-adrenergic agents. Finally, we have
demonstrated a direct tubular inhibitory effect by IDA receptors In
whole cells of the proximal nephron.
EFFECTS OF OSMOLALITY ON BICARBONATE ABSORPTION BY
MEDULL.ARY THICK ASCENDING LIMB (MTAL). David W.
Good and Jose J. Molina5. UTMB, Galveston, TX.
We reported previously that vasopressin (AVP)
inhibited bicarbonate absorption (JHCO3,pmol/min/am) by 50% in the rat MTAL. To determine
whether a related factor, osmolality (osm,
mosmol/kg H20), also might be involved in the
regulation of MTAL acidification, MTAL from rats
were studied in vitro with 25 mM HC03 in perfusate
(P) and bath (B). The control P and B contained
1il5 mM Na, 120 mM Cl, osm'.290. Increasing osm to
560 in both P and B by addition of 150 mM NaCl
reduced JHCO3 from 12.1 to il.3 and decreased
transepithelial voltage (VTE, my) from 8.5 to 11.7.
In MTAL studied with AVP (2.8x1010M) in the bath,
raising P and B osm by addition of 150 mM MaCi
reduced JHCO3 from 6.9 to 0.6 and from 10.2 to
5.6. In the presence of AVP, adding 750 mM MaCi to
the bath alone abolished HC03 abaorption while
increasing TE from 12.1 to 22.5. Thus, inhibition
of JHCO3 by NaC1 occurred with an increase or
decrease in VIE and with or without AVP. Finally,
with AVP in the bath, increasing P and B osm to 890
by addition of 600 mM urea decreased JHC0 from 7.6
to 3.0 and VTE from 7.1 to 2.0. All eff"ects were
reversible and statistically significant.
Conclusions: 1) osmolality is a factor capable of
regulating renal HC03 absorption; 2) hypertoniclty
produced with either NaC1 or urea markedly inhibits
MTAL HC0. absorption; 3) this inhibition is
additive fo inhibition by AVP. Increased medullary
osmolality may shift TAL HCO absorption to the
cortical segment and limit SCO3delivery to the
medullary interstitium. This effect could
contribute to increased collecting duct
acidification seen during antidiuresis.
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OMEPRAZOLE AND SCH 28080 INHIBIT ACID
SECRETION AND STIMULATE BASE SECRETION IN
TURTLE BLADDER. N Graber, P Devine.*
VANC, Northport; SUNY at Stony Brook, NY.
Olueprazole and SCH 28080 are specific
inhibitors of the electroneutral gastric
type H—K ATPase. The effects of these
agents on H secretion (J0) by the turtle
bladder were measured by reverse short
circuit current (RSCC) in 0C03—free
media. In C02-stimulated bladders both
drugs produced dose-dependent inhibition
at the highest dose (250 U)!) J
decreased 45 with mucosal (H) and 20
with serosal (5) omeprazole (p<.Ol).
SCH 28080 at the highest concentration
(400 uM) produced 99 (H) and 108
(S) inhibition (p<.00l, Xj = 50 U)!). In
the absence of C02 400 u14 H SCH 28080
inhibited RSCC 63% and C02 induced a
paradoxic inhibition of RSCC in 5 of 7
bladders suggesting S to H anion flow.
HCO3 secretion (measured using 400 uM
M SCH 28080 with H pH=4 and 20 mM serosal
HCO3) increased by both RSCC (-.4 +1.2 vs
-8.4 uA, p<.)2) and p0-stat titra-
tion.
We conclude that these compounds
inhibit acid secretion and stimulate base
secretion. Either these agents are not
specific for the gastric H—K ATPase, or a
previously unrecognized H—K ATPase par-
ticipates in acid secretion. Base secre-
tion is mediated by an omeprazole/SCH
28080—insensitive system, arguing against
simple transposition of transporters in
base vs acid secreting cells.
THE Na-H ANTIPORTER OF THE JTC-12 (MONKEY
PROXIMAL TUBULE) CELL IS EXPRESSED EXCLUSIVELY ON
THE BASOLATERAL-EQUIVALENT CELL SURFACE.
5* and E.P. Nord. Division of Nephrology,
School of Medicine, SUNY at Stony Brook, NY.
The pHi recovery pathway from an imposed acid
load, in the nominal absence of HCOI /C02 was
determined in cloned JTC-12 cells. The pHi of
superfused, confluent monolayers grown on glass
coverslips was monitored on a dual-wavelength
spectrofluorometer using BCECF. Cells were acid
loaded (pHj.-6.2) using the NH4C1 prepulse
technique. In the absence of Na+, pHj, recovered
at 0.02 pH unit/sin (n—9). Addition of 140 mM
Na+ to the bathing medium increased the pl4
recovery rate to 0.40 pH unit/sin (n—4) i.e. 20-
fold increase. Amiloride, lO-4M, completely
blunted Na-dependent pHj recovery. Identical
results were obtained when experiments were
performed 6 bra through 5 days post plating. To
evaluate the surface membrane location of the
antiporter, i.e. lumenal-equivalent (L.E.) vs
basolateral-equivalent (B.E.), monolayers were
grown to confluence on transparent porous
supports. Supports were inserted into a holding
device in the cuvette, cells loaded with BCECF,
and the LE or BE surface superfused with
different solutions. Acid-loaded cells exposed
to Na+ on their LE surface recovered towards
baseline at 0.04 pH unit/sin (n—9) vs 0.52 pH
unit/sin (n—4) when Na+ was present in the BE
superfusate, i.e. 13-fold difference. Amiloride,
lO4M, reversibly blocked this process.
Conclusion: The Na+.H+ antiporter of the
cultured JTC-12 cell is localized exclusively to
the basolateral-equivalent surface of the cell.
MECHANISM AND REGULATION OF APICAL MEMBRANE Na—
INDEPENDENT H EFFLUX IN THE INNER STRIPE OF THE
OUTER HEDULLARY COLLECTING TUBULE (OMICT). S.R.
!i and R.J. Alpern. UTSWMCD, Dallas, TX.
To examine the mechanism and regulation of Na-
independent H' extrusion in the OMiCT, we studied
pHi recovery (BCECF) following an acid load (NH3!
NH pre-pulse) in the in vitro perfused OMICT. Na—
independent pHi recovery was initially slow,
plateaued, and then gradually accelerated over 10—
20 mm. 500 iM luminal NEM inhibited pHi recovery
while bath HEM and 100 iM luminal SCH 28080 (an H-.
K-ATPase inhibitor) had no effect, indicating an
apical membrane H-ATPase. NH3!NH addition caused
a rapid, transient increase in cell Ca (Ca1) (Fura—
2), while subsequent NH/NH4 removal caused a
slower transient increase In Caj. Both Ca1 changes
were blocked by 100 iN BAPTA. In the presence of
BAPTA, initial rates of alkalinization following
the acid load were 2x greater than control, but the
late acceleration in pHi recovery was inhibited.
These results suggest that transient increases in
Ca1, associated with cell alkalinization and
acidification, lead to early inactivation and
subsequent reactivation of H efflux. 0.5 mM bath
coichicine inhibited early and late H' efflux
rates.
Conclusions: 1) Following an acid load, Na-
independent pHi defense is mediated by an apical
membrane HEM-sensitive, SCH 28080-insensitive H1
pump. 2) Ca1 signals modulate H pumping
activity, possibly by regulation of endo/exo—
cytosis. 3) Microtubules participate in this
regulation.
INNERMEDULLARY COLLECFING DUC1' (JMCD)
NA-I- EXCHANqER. KS. Hering-Smith, I.D.
Weiner, EJ. Cragoe and LL Hamm, Washington
Univ., St. Louis, Mo.
Several studies have documented the presence of a
NatH+ exchanger in IMCD cells; the purpose of our
studies was to localize this exchanger in IMCD cells
grown in primaly culture. Rabbit IMCD cells were
isolated using the hypotonic lysis technique and grown to
confluence in media containing 10% serum. Intracellular
pH (pHi) was measured using BCECF in HCO- free
solutions; cells were acid loaded using pulses of 20 mM
NH4CI. In contrast to cells at 37'C, cells studied at 25CC
exhibited only Na dependent, amiloride-sensitive pHi
recovery from acid loads. At 25C the exchanger was
rapid and extremely sensitive to amiloride and the analog
ethylisopropylamiloride (EIPA). With cells grown on
plastic, in the presence of 145 mM Nat, 1 M EIPA
inhibited the initial rate of pHi recovery by 87 4%
(mean initial rate=0.63 pH units/mm without EIPA versus
0.08 with EIPA). To examine the cellular location of the
exchanger, additional studies were performed on IMCD
cells grown on transparent, permeable support. However,
these cultures exhibited significant transepithelial Na+
leak. To circumvent this problem, pHi recovery was
studied while rapidly exchanging the apical and
basolateral solutions with either 145 mM Na or 0 Na+
+ 1mM amiloride. pHi showed no recovery with apical
Na+ and basolateral amiloride (n=7); pHi recovered with
basolateral Na+ and apical amiloride(n=7). In conclusion,
the Na+H+ exchanger in cultured IMCD cells is located
only on the basolateral membrane.
CLONING OF A cDNA ENCODING A RABBIT RENAL
NA/H EXCHANGER. Friedheim Hildebrandt,* Robert
F. Reilly,* Claude Sardet,* Jacques Pouyssegur,* Carolyn
W. Slayman," Peter S. Aronson, and Peter Igarashi.* Yale
Univ., New Haven, CT, and CNRS, Nice, France.
Previous studies have utilized rabbit renal brush border
membrane vesicles as a model to study the kinetics and
biochemistry of renal Na+IH+ exchange. Further progress
in understanding the molecular mechanism of renal Na+/H+
exchange requires detenrnnation of the primary structure of
the transport protein.
The nucleotide sequence of a cDNA encoding a human
growth factor-activable Na+/H+ exchanger has been
reported (Sardet C, ci al., Cell 56: 271, 1989). A restriction
fra8ment containing most of the coding region of the human
Na±/H+ exchanger was radiolabeled by primer-extension
and hybridized to Northern blots of rabbit renal cortical
RNA. At high-stringency, a single 4.7 kb transcript was
recognized, and its abundance was greater in lanes
containing poly(A) RNA compared to total cellular RNA.
Low-stringency hybridization revealed no additional
transcripts. To clone this transcript we synthesized a cDNA
library in lambda gril from rabbit renal cortical po1y(A)
RNA. The library was screened with the human probe, and
a 2.5 kb cDNA insert was obtained. Sequence analysis
revealed that the cDNA contained 719 bp of 5 untranslated
region, 351 bp of coding region, and 1.5kb of intervening
sequence. The coding region of the rabbit cDNA was highly
similar to the corresponding human sequence (86%
nucleotide identity and 85% amino acid identity).
These results indicate that rabbit kidney contains a
transcript which is highly similar to the human Na/H
exchanger and likely encodes a rabbit renal Na+/H+
exchanger.
CHRONIC DECREASES IN EXTRACELLULAR FLUID (ECF) pH
DIRECTLY INCREASE Na/H ANTIPORTER ACTIVITY IN CUL-
TURED PROXIMAL TUBULE (PT) CELLS. S. Horie* 0.
* *Moe
,
A. Tejedor , and R. Alpern. UTSWMC, Dallas, TX
Chronic acidosis in vivo + PT apical membrane
Na/H antiporter activity, but it is not known
whether this is a direct effect of acidosis, or
whether it is mediated by extrarenal factors. In an
in vitro model of ohronio aidosis, rabbit PT cells
were cultured to confluence in hormone defined
media, rendered quiescent by removal of insulin and
hydrocortisone, and then incubated in either control
(pH7.3) or acid media (pH7.O) for 2 days. Culture
media were acidified by either lowering [HCO3] or
raising pCO2. Na/H antiporter activity was assayed
at ECF pH 7.1$ as the initial rate of Na-dependent
cell pH recovery (dpHj/dt, BCECF) after an acid load
(NH/NH11 prepulse). In cells incubated in low
[HCO3I, dpHj/dt • 28% compared to control (0.116+0.03
vs 0.36±0.01 pH/mm, p<O.OO1); in cells incubated in
high pCO2, dpHm/dt • 13% compared to control
(0.62±0.02 vs 0.55+0.02 pH/mm, p<O.02). Acid media
had no effect on BCECF calibration, cell buffer
capacity or amiloride—insensitive dpHm/dt. To
examine the tissue specificity of this stimulation,
human foreskin fibroblasts in primary culture were
studied under the same protocol. Incubation in low
pH media tended to + fibroblast antiporter activity
(0.511+0.011 vs 0.65+0.011 pH/mm, pO.O6).
Conclusion: Chronic + in ECF pH (+ [HCO3] or +
pCO2) directly stimulate the PT Na/H antiporter.
This adaptation is specific to PT cells and thus
represents a renal regulatory mechanism rather than
a generalized mechanism for cell pH defense.
REMOVAL OF AN INORGANIC ACID LOAD DURING
FASTING: is an increased rate of net acid
excretion (NAE) required? KS Kamel, JH Ethier,
BJ Stinebaugh, Schloeder, ML Halperin. St.
Michaeis and Methodist Hospitals, Toronto,
Canada and Houston, Texas.
Acid base balance is maintained in normals
consuming Hcl because their rate of excretion of
ammonium (AN) is augmented to 250—300 mmol/day.
During ketoacidosis of fasting (KAcF), such a
large increase in urine AM might not be possible
because of limited AT? synthesis in proximal
cells from glutamine. The purpose of this study
was to define the components of the renal
response to an NH4C1 load during KAcF. 9 obese
subjects were fasted for 10 days; 4 received 160
mmoi NH4C1 daily and 5 Nacl. On days 8—10,
they were in steady state; plasma lHcO3l and
(ketone bodies (KB)l were 13 0.6 and 3.3 0.6
mrnol/l vs 15 0.5 and 5.5 0.1 mmoi/l in the
NH4C1 and NaCl groups respectively. NAE was
significantly lower in the NH4cl group (136
6 vs 176 26 mmol/day). To eliminate NH4C1
during KAcF, the excretion of KB was lower in
the NH4C1 group (9 2 mmol/day vs 120 7
maci/day); the fractional reabsorption of KB was
higher in the NH4C1 group (97 1% vs 77
2%), even when compared at the same (KB] in
plasma. Thus AM was excreted with Cl instead of
potential bicarbonate (KB). Since KB did not
accumulate, NH4C1 was eliminated by minimizing
the excretion of KB instead of augmenting AM.
The conventional definition for NAE does not
describe events in KAcF unless organic anions in
the urine are included in the definition of NAE.
ACTIVATION OF Cl/OH EXCHANCE IN RABBIT RENAL
BRUSH BORDER MEMBRANE VESICLES (BBMV) BY
SULFHYDRYL GROUP MODIFICATION. Lawrence P.
Karniski. Univ. of Iowa and VANC, Iowa City, IA.
The presence of significant Cl/OH exchange on
the apical membrane of proximal tubule cells is
controversial. Modification of sulthydryl groups
can activate Cl transport processes in several
cell systems; therefore, the effect of the
sulfhydryl reagent parachloromercuribenzoic acid
(PCMB) on C1 transport was examined in BBMV. In
the presence of an inside-alkaline pH adient
and a K+/valinomycin voltage clamp, a Cl
overshoot is not observed. In contrast, the
addition of PCMB under identical pH gradient
conditions stimulated Cl uptake 14-fold and
induced a 3-fold overshoot above the equilibrium
value, indicating Cl/OH exchange. This effect
was reversed by tg thiol reducing agent
dithiothreitol. Cl uptake via PCMB-activated
Cl/OH exchange persisted even when the membrane
potential was made inside-negative relative to
the contro, thus demonstrating that PCMB's
effect on Cl uptake under pH-gradient
conditions is not mediated by parallel C1 and
conductive pathways. Using acridine orange as a
pH-sensitive probe, an inwardly directed Cl
gradient resulted in significant intravesicular
acidification only in the presence of PCMB,
providing further evidence for PCMB-activated
Cl/OH exchange. This anion exchanger was
inhibited by probenecid, DIDS, and 5-Nitro-2-(3-
phenylpropylamino)-benzoic acid (NPPR) with
IC.50 values of 5mM, 29OjiM, and 8OsM
respectively. These results demonstrate that
significant Cl/OH exchange can be activated in




ROLE OF BUFFER CAPACITY AND Na:IC EXCHANGE IN }ffi
TRANSPORT IN MOUSE NEDULLARY THICK ASCENDING LIMB
(HAL). D. Icikeri*, M.L. Zeidel and S. C. Hebert.
Harvard Med. Sch., Boston, MA.
We have proposed that transcellular HAL NH
transport is dependent on apical H exit by Ns:H
exchange coupled to basolateral NH3 diffusion
(Nature 339:478,1989). Intracellular pH (pHi) was
measured using BCECF in suspensions of HAL (5). To
convert pHi transients to H flux, intrinsic buffer
capacity (fi,,mM/pH unit) was determined by
monitoring acute ApHi after abrupt NH4 removal or
acetate addition, fi1 was pHi dependent (rsnge—6.5-
7.5); fi--20.55pHi+179.l9 (r=0.73). Steady state
pHi in 5 mM NH4C1 was similar in both HEPES-
buffered (H) and C02/HC03 -buffered media (C) and
averaged 7.08±0.02. fi553 and (calculated,
Physiol Rev 61:296,1981) contributed significantly
to the large total buffering capacity e.g. at
pHi—7.08 in C, fl553—23.4, Pc02— 26.4 fi,—33.7, snd
fir83•5 In the steady state in 14114t-containing
medium, entry of NH' equals exit. Initial rates of
acid extrusion (AE,mM/s) after acute inhibition of
NH4 entry (by adding Ba2',furosemide,ouabain) were
0.60±0.06 (9.2 pmole/mm tubule length/mm) inH and
0.86±0.04 (13.2 pmole/mm/min) in C. These values
agree closely with trsnacellular NH4 fluxes of 3-
7 pmol/mm/min estimated from tubule perfusion
experiments (Physiol Rev 69:179 1989). Addition of
smiloride (1mM) to the containing medium
reduced pHi to 7.01±0.02 and reduced AE to
0.11±0.01 in H and 0,23±0.02 in C. We conclude a)
apical Na:H exchange activity regulates
transcellular NH flux, and b) the large buffering
capacity may play a significant role in preventing
large pHi shifts during NH, transport by the HAL.
INTERCALATED (IC) AND PRINCIPAL (PC) CELLS OF
INNER MEDULLARY COLLECTING DUCT (IMCD). L
Klcinman, J. Rain,"' D. Riley,5 and R. Pscheidt'VA Med.
Cntr. & Med. Coil, of Wisc., Milwaukee, WI.
IC are proposed to be responsible for H"' transport. IMCD
secrete H", yet IC have only been seen in early IMCD and
only in small numbers. We studied CA and morphologicsi
phenotypes of IMCD cells by CA histochemistry in rat kidney
and IMCD cell cultures using a modified Hansson technique
with light (LM) and electron microscopy (EM).
Throughout medulla, virtually to the papilla tip, in situ
IMCD have cells with EM features of IC and CA staining
concentrated in either basal or apical regions of the cell. PC
also show punctate CA staining within the cytoplasm or along
apical borders. At the papilla tip, cells not clearly identifiable
as IC or PC have moderate CA staining.
LM of 1.5 hour cultures shows variable CA staining, sug-
gesting a representative population of IMCD cells was plated.
At 2 days CA staining is heterogeneous, with cultures being
composed of clusters of rounded up cells 2 layers thick
containing intensely stained cells like those seen in situ , and
a simple monolayer with light or no staining for CA. 4-thy
cultures contain cell whorls bounded by palisades of intensely
stained IC. Monolayers show intensely stained IC-types,
non-staining PC-types, and PC-types with homogeneous,
punctate, cytoplasmic CA staining. There are also newly
identified cells having features of both IC and PC, perhaps
reflecting pluripotentiality of IMCD cells. At 6 days, cultures
have ridge-like, rudimentary tubules, containing all elements
of the in situ IMCD. 6-day monolayers are composed largely
of PC with uniformly low activity.
In summary, stainable CA to support acidification is pre-
sent throughout the rat JMCD, in both IC and some non-IC-
type(s). IMCD cultures are composed of all cell types ob-
served in the intact IMCD and contain rudimentary tubules.
Ceils with mixed phenotypes are observed in culture, perhaps
reflecting conversion of one cell type so another.
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EXPREssION OF Na/H ANTIPORTER mRNA LEVELS IN
RAT RENAL CORTEX IN RESPONSE TO RESPIRATORY
AND METABOLIC ACIDOSIS. R. Krapf, D. Pearce,
Xieo-Ping xC T. Reudelhuberr J. Pouyaeegur,
and F.C. Rector, Jr. UCSF, San Francisco, CA.
The mammalian proximal tubule (PT) is an
important mediator of the renal adaptive reepodee
to systemic acidosie. PT acidification ie stimula-
ted in respiratory (RA) and metabolic acidosis
(MA). In both MA and RA, the increased HCO3
reabeorptive capacity is mediated by sn increase
in Vmax of the luminal Na/H antiporter.
To determine whether this adaptation involves
increased mRNA expression, we compared Na/H
antiporter mRNA levels in renal cortex from
rats with MA (5 mmol/kg 8W NIt4C1, 5 days) and
RA (107, c02/air balanced, 5 days) with mRNA
levels from normal, pair-fed rsts (N). mRNA
levels were analyzed on Northern blots with
a DNA probe synthesized by random priming from
the human Na/H antiporter cDNA (Cell 56:271,
1989). The Na/H mRNA signal was analyzed by
laser densitomstry snd normalized to the
beta-actin mRNA signal.
Plasma lHcO3l (mM) were: 28.2 in N, 21.3
in MA and 41.7 in RA. Arterial Pco2 levels (torr)
were: 40.4 in N, 34.6 in MA and 58.1 in RA.
The probe detected s 4.9 kb mRHA in rat renal
cortical tissue. Na/H mRNA lsvsls increased
1.6 0.2 -fold in response to MA (p<O.Ol, n6
rats), but were not different from normal in
rssponss to RA: 0.9 0.4 (n.s., n6). Thus,
ths adaptivs rssponss to MA involves increased
Na/H antiporter mRNA levels. In contrast, the
enhanced proximal Na/H antiporter activity and
HC03 reabsorption in RA seem to involve mechanisms
other than increased Ha/H antiporter gene expres-
sion in the new steady state.
REGULATION OF INTRACELLULAR pH (pHi) IN THE OUTER
STRIPE OF THE OUTER HEDULLARY COLLECTING DUCT
(OHODo). Micbio Kuwmhara5, Sei Sasaki, snd
Fumieki Narumo. Dept. of Internal Medicine,
Tokyo Medical and Dental Univ., Tokyo, Japan.
Tbe collecting duct is characterized by
cellular heterogeneity. To examine the
difference in the mechanisms of phi regulation,isolated perfused rabbit OMCDo were loaded with
BCECF—AM end pHi of each cell was monitored using
an image processing system. Principal cell (PC)
and intercalated cell (IC) were identified
morphologically mnd fluorimetrically. Following
the acute intracellular acid load by transient
exposure to 20mM NELC1 in the absence of ECOf
and presence of 13OiN Na"', pHi recovered at qninitial rate (dpH/dt) of 13.8÷0.7 (pEn/s xlO-',
mean+SE) in PC and 12.7±0.9 in TO. In PC, the
phi recovery was abolished by basolateral Na+
removal (0.4±0.3). Addition of basolateral 1mM
amiloride with 1 5mN Na significantly decreased
dpH/dt (4.7+0.5 to 1.4+0.4). Luminal Na''
removal or smiloride, however, had no effect on
dpil/dt. In IC, a significant pHi recovery was
observed in the absence of ambient Na' (5.4±0.5).
Addition of basolatera]. Na further increased
dpE/dt to 14.3±1.0. The dpH/dt in the absence of
Nat was significantly reduced by luminal lmN N—
ethylmaleimide (2.1±0.4) or 1mM DOCD (1.7±0.3).
In the presence of HOOf, basolateral Cl
removal or O.5,mH DIDS caused an increase in
resting pHi of IC by 0.26±0.04 or by 0.19±0.05
pHIl, respectivel. Theme data indicate thatbasolateral NatH exchanger plays an important
role in phi regulation in both PC and IC, while
IC is characterized by the presence of luminal H"
pump.
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THE FLOW DEPENDENCE OF TOTAL CO2 FLUX IN THE
OUTER MEDULLARY COLLECTING TUBULE IS DUE TO
CHANGE IN DELIVERY. N E Laski, G Bhatt*, and
N A lturtzman. Texas Tech Univ Health Sciences
Center, Lubbock, Texas.
We previously reported that total C02 flux
(JTCO2) in the outer medullery collecting tubule
(OMCT) is flow (V) dependent (Kidney Int
33:404A). To test whether this effect was due to
V or delivery, we studied the effects of V on
JTCO2 at constant bicarbonate delivery (D).
Three perfusate bicarbonate concentrations
were used: 12.5, 25, and 50 mM. Each ONCT was
studied with two different perfusates (12.5 and
25, or 25 and 50 mM), and perfusion rate was so
adjusted that D was kept constant as V changed.
Bath was always Krebs-Ringers with 25 mM HCO3.
Fifteen tubules were studied. V ranged from 1.3
to 10.2 nl/min. In contrast to the effect on
JTCO2 noted when greater V increased D, JTCO2 did
not increase with V when D was kept constant.
To test whether the effect of D was due to a
change in the transport of carbonic acid in the
absence of luminal carbonic anhydrase (CA), nine
OMCTs were perfused at varying V with phosphate
free Krebs-Ringers (25 mM HCO3) to which rabbit
CA (180 U/ml) was added. No effect of increasing
V (1.1 to 10.8 nl/min) and D on JTCO2 was found.
Nean JTCO2 was 23.3 +1- 2.5 pmol/mm/min at V of 2
nl/min, twice the rate seen at bicarbonate
delivery of 50 peol/mm/min in the absence of CA.
We conclude: 1) The flow dependence of JTCO2
in the OMCT is due to changes in load, 2) Studies
of .JTCO2 in OMCTs performed in the absence of
luminal CA underestimate actual acidification
rates, and 3) The OMCT is relatively impermeable
to carbonic acid.
ELECTRONEUTRAL K+_HCO3 COTRANSPORT IN MEDULLARY
THICK ASCENDING LIMB (HTAL) OF RAT KIDNEY. F.
Leviel*, E.Narty*, N.Bichara*, J.Poggioli*, and
N.Paillard. Lab. Physiologie, H5pital Broussais,
and INSERN, Paris, France.
We have monitored intracellular pH (pHi) and
plasma membrane potential difference (Em) using
the fluorescent probes BCECF and DIS—C3—5, res-
pectively, in a suspension of rat NTAL fragments
to study HCO3 transport in these cells. When
NTAL cells were preincubsted in HCO3 —medium and
then diluted into CO — and HCO —free medium (pH
7.40), pHi rose rspdly due 3to CO efflux and
then declined (secondary acidificJion) due to
specific HCO sf1 lux from the cells (Kidney mt.
35:460, 19891. HCO efflux was nt inhibited by
DIDS at concentratibns up to 5x10 M. Adding 2 mM
barium or replacing chloride with gluconate in
the medium acutely decreased Em but did _not af-
fect HCO efflux.HCO3 efflux from HCO —loaded
cells (6 mN HCO3 in preincubation meaium) was
unaltered by intracellular Na—depletion caused by
preincubstion in Na—free medium, but was strongly
inhibited by intracellular K—jiepletion caused by
either preincubation with 10 N ouabain in a Na—
containing medium or preincubation in a K—free
medium. Finally, when HCO —loaded cells (60 mH
HCO. in preincubation meAum) were incubated in
a 1c.rich (120 mM) and Na—free medium and then
diluted in CO — and
HCO3 —free me.Øium, HCO3
efflux was inhibited when external K concentra-
tion ( K e) was 120 mM as compared with [kje =
7,5 aM. ese results show for th first time the
presence of en electroneutral K —HCO3 cotrans—
port in intact cells which regulates pHi and may
contribute to bicarbonate reabsorption by rat
NTAL.
DISTAL TUBULE (DT) BIDIRECI'IONAL HCO3
FLUX IN VIVO: EFFECT OF LUMINAL
CHLORIDE. David Z. Levine, David Vandorpe* and
Michelle Iacovitti*. Department of Medicine, University
of Ottawa, Ottawa, Ontario, Canada.
It has been suggested that HCGJ secretion depends
on C1/HCO3 exchange in B-type intercalated cells while
A-type intercalated cells reabsorb HCO3 by active
proton secretion. Low perfusate Cl may augment net DT
HCO3 reabsorption (JtCO2) in fasted rats by reducing a
HCO3 secretory component or by favouring electrogenic
It pumping, subsequent to generation of a Cl diffusion
potential. To examine the effects of low perfusate [Cl]
iii YLYQ, fed rats, DOCA alkalotic, and fasted rat DTs
were perfused at 25 nl/min with either 45-55 mM Cl or
gluconate substituted for Cl.
Qrnnp DOCA
[Cl] 51 0 55 0 45 0
JtCO2 -33 +18 -14 +8 +37 +67
±SEM ±13 ±11* ±5 ±6* ±13 ±7*
No.rats/ 5/6 6/7 6/8
No.tubules
(*p c .05 by paired t test)
JtCQ2 is expressed as pMol.niin.nmf1. Thus, zero [Cl]
perfusion arrests net HCO3 secretion in DOCA alkalotic
and fed rats, and increases JtCQ2 in fasted rats. Such
changes would be consistent with modulation of a
luminal Cl/HCO3 exchanger on B-type intercalated cells
and/or an apical electrogenic H + pump of A-type
intercalated cells. These data demonstrate for the first
time j yX modulation by Cl of DT net secretory and
reabsorptive HCO3 fluxes.
ROLES OF PROTEIN KINASE C (PKC) AND
CALCIUM (CC) IN S PROXIMAL BICARBONATE
ABSORPTION (53) AND ANGIOTENSIN II
SIGNALING. Fu-Ying Liu and Martin Cogan. Div. of
Nephrology, VANC and UCSF, San Francisco, CA.
Regulation of early, S proximal J53 by PKC and
by CC has not been systematically studied. We used
in vivo microperfusion (30 nI/mm) in Munich-Wistar
rats. Activation of PKC by luminal perfusion with
phorbol ester (PMA, 5 x 10 M) or with diC8 (l0 M)
caused a 20% stimulation of SHun (peq/mm.min) by 86(346 a 7 to 432 ± 6, p<0.001). Inhibition of P1CC using
luminal sphingosine (5 x 10-5M) had the opposite effect,
decreasing ,J5 by -156 ± 2. Elevation of cell Ca had
qualitatively similar results to P1CC activation. Graded
concentrations of CC-ionophore A23187 (10 to 10' M)
in the lummnal perfusate caused a dose-dependent
increase in J5, with a maximal response of 58 (346 ±
7 to 404 ± 6, p.cO.OOl). The stimulatory effect on J11
by A23 187 was not additive to that of PMA. Further
studies examined the possible role of P1CC and Ca in
transducing the potent effects of angiotensin II on 5,
proximal '1Hum• We previously showed that the primary
mode by which angiotensin II augments is by
reducing cAMP. Nevertheless, pre-treatment of tubules
with PMA a A23187 or with sphingosine attenuated the
usual angiotensin II response by one-third, from 249 a
7 to 162 a 5 (pcO.001). Luminal cAMP measurements
excluded the possibility that PKC interfered with
normal angiotensin-regulated cAMP signaling.
In conclusion, increase in P1CC activity and/or in
intracellular {Cai stimulates 5, proximal 'HCO3, and
this cellular signaling pathway may mediate as much
as a third of the transport response to angiotensin II.
MHANI4S OF HCO3 PEABsoRFrIce IN ]NMATURE
PROXIMAL TUBULE. John M. Lorenz, Leonard I.
Kleinman, Kathy Markarian and Ghazala Abmed, SUNY
at Stony Brook, Dept. of Peds., Stony Brook, NY.
To elucidate mechanisms of proximal tubule
HCO3 reabsorption (P11CC)3) in the imature kidney,proximal ion reabsorption (R) was determined in
15 newborn (Nb) (ages 4—33d ) and 10 adult (Ad)
dogs by distal nephron blockade with ethacrynic
acid and amiloride. Plasma (P) H(X) was raised
progressively to values exceeding 6 isM without
altering extracellular volume or PNa by replacing
urine output nil for ml with a solution containing
145 aM NaHCO3. At normal P11(03 24 nIl, proximal
RHCO (umole/mi GFR) was similiar in Nb and Ad(21. v 21.9) as was proximal fractional (F)
RHCO3 (.88 v .91). As PHCO3 rose, proximal RHCO
rose in both Nb and Ad but it rose less in Nb an
consequently, FRHCO3 fell more in Nb than Ad (*p<
.05). At PHCO 60 aM, proximal PHCO was 40.4 v
50.7* and FHCO3 was .67 v .81* 3(Nb v Ad).
Inhibition of carbonic anhydrase (CA) with
acetazolamide (ACZ) abolished these differences
between Nb and Ad at high EHCO.2 (RHCO 33.6 v
36.3; FRHO33 = .58 v .61). Witl'iout A(2, raising
PHCO3 had little effect on proximal RNa in bothNb and Ad but proximal RNa and FPNa were lower In
Nb and Ad for all PHCO3. With ACZ, proximal RNa
and FRNa were lower in Nb v Ad only at high
PHO These results indicate that proximalNa ,'1 exchange is more readily overwhelmed by
large MCI)3 load,s in the imature kidney due to
insufficient H generated by CA for this
exchange.
EFFECT OF ACETAZOLAMIDE (ACTZ) ON THE PATTERN
OF HC03 REABSORPTION ALONG THE PROXIMAL
TUBULE. D.A. Maddox and F.J. Gennari. U. of
Vermont, Burlington, Vt.
ACTZ is thought to inhibit H secretion in
the proximal tubule by limiting cell H
production, an effect assumed to be uniform
along the tubule. To test this, HCO3 reab-
sorption was measured as a function of
distance along the tubule in 9 Munich-Wistar
rats after ACTZ (20 mg/kg EW), and compared
with control rats with a similar filtered load
of HCO3 (ACTZ— 1095±17 pmols/min, control—
1100±10 pmols/min). After ACTZ, (PaCO2—6O
mmHg, [HCO3]—3O.3 mM), tubular fluid [HCO3J did
not decrease in the tubule (31±2 mM), and
overall reabsorption fell by 55%. Calculated




















3—4 732 39 .053 9j*
4—5 693 29 .041 86'
$cospared to free—flow aicropunctur.
*compered to sicrop.rfueion Jr,, IMP 245:F478, 1983)
Thus, ACTZ had a greater inhibitory effect
on J in the late than in the early proximal
tubule. As a result, virtually all the IWO3
reabsorbed in the proximal tubule is recap-
tured in the first 2mm. These observations
are inconsistent with the view that ACTZ
simply limits H availability, and suggests
that ACTZ interferes with H transporter
function.
POSTNATAL MATURATION OF HCO3 TRANSPORT BY
TIlE RABBIT COLLECTING DUCT (CD). Fabio M.
Mehrut8, Lisa M. Satlin, and George J. Schwartz.
Albert Einstein Colt. Med., Dept. Pediat. Bronx, NY.
The newborn is more susceptible to acid-base
disturbances than the adult. We therefore chose to
examine HCO3 transport in the neonatal CD, the final
site of acid-base regulation. Cortical CDs (CCDs) were
dissected from kidneys of neonatal (4—11 d), 1—mo-old
(25-44 ci), and adult (>1.2 kg) rabbits and perfused in
vitro at 37°C with 25mM HCO3/pH 7.4. Tubular [HCO3]
was measured by microcalorimetry. CCDs from adult
rabbits secreted HCO3 (-2.5±0.6 pmol/minmm; n=1O);
bath Cl removal stimulated HCO3 secretion to -23.4±3.4
in all CCDs (p<0.Ol). In contrast, neonatal CCDs did
not transport HCO3 (+0.4±0.8 pmol/minmm; n—lO) and
could not be stimulated to secrete HCO3 (-0.6
p>0.5). Accordingly, neonatal rabbits had a plasma
HCO3 of 27.3±0.7 mM, which exceeded that of their
mothers (24.8 mM, pcO.O5). To characterize the
pattern of postnatal maturation, we studied CCDs from
1-mo-old rabbits and found little baseline HCO3
secretion (-l.OjO.4 pmol/minmm; n..9), but a modest
ability to secrete HCO3 after removal of bath Cl(-6.0±1.6, p<0.05). In contrast outer medullary Ctis
(OMCDs) from neonatal rabbits consistently absorbed
HCO3 (3.9±1.4 pmol/minmm; n—6) at rates approaching
half that observed in mature segments (8.9±1.5
pmol/minmm; n=4). We conclude that maturation of
HCO3 transport proceeds from the medulla to the
cortex of the kidney, a pattern that mimics the
ontogeny of this organ. The relatively high rates of
medullary HCO3 absorption and low rates of cortical
HCO3 secretion help to maintain a high plasma [HCO3)
in the neonatal rabbit. The HCO3 secretory process
appears to develop during the weaning period, but the
signals directing this are unknown.
FACTORS LIMITING NH3 BACKFLUX IN THICK ASCENDING
LIMB. R. Me.iip* and M. A. Knepper. NHLBI, NIH,
Bethesda, Maryland.
Active NH4 absorption by the thick ascending
limb (TAL) reduces the luminal total aninonia con-
centration, implying that the backflux of NH3 is
limited. To assess the mechanism, we devised a
mathematical model of acid-base transport in a
single TAL. The model consists of differential
equations describing luminal mass balance for
total aninonia, total C02, phosphate, and total
(buffered + unbuffered) acid. Henderson-Hassel-
balch equations describe buffer equilibria. Sim-
ulations assume active NH4 absorption at 7.2
pmol/min/nsn, based on our prior measurements. We
previously showed that the NH3 permeability of
the TAL is very low (3x103 cm/s). When the NH3
permeability was increased in simulations from
the measured value to a higher value found in
proximal tubules (6 x10' cm/s), simulated net
total aninonia absorption decreased from 5.7 to
2.2 pmol/mln/nin because of NH3 backflux. The
higher NH3 permeability did not Increase simu-
lated NH3 backflux If carbonic anhydrase (CA) was
assumed to be absent from the lumen; NH3 entry
generated an alkaline disequilibrium pH which
blocked further NH3 entry. However, H+ secretion
(at rates observed in rat TAL) in the absence of
luminal CA caused a large acidic disequilibrium
pH and an increased NH3 backflux. Conclusions:
1) A low NH3 permeability is a special character-
istic of the TAL required for net total aninonia
absorption. 2) An alkaline disequilibrium pH
associated with an absence of luminal CA could
limit NH3 backflux, but this mechanism cannot
function in the presence of H+ secretion, e.g. in
the rat.
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LUMINAL AMMONIAGENESIS IN CHRONIC
METABOLIC ACIDOSIS (CMA). C. MerIi, J.
Herndon, L.L. Hamm, and E.E. Simon. Jewish
Hospital of St. Louis and Washington University, St.
Louis, MO.
The brush border enzyme 7-glutamyltransferase (-r-
GT) may catalyze intraluminal deamidation of glutamine(gin) to form glutamate (glu) and ammonia. However,
the contribution of this pathway has remained
controversial. This was examined in rats with NH4C1-
induced CMA using in vivo microperfusion; ammonia
and glu were measured using microfluorometric assays.
Since glu loss from the lumen is completely blocked by
5 mM aspartate (asp), glu accumulation (above passive
glu ently) from an initially glu-free solution is an index
of luminal ammoniagenesis. In addition, hippurate (hip)
stimulates the reaction. Since most of the filtered gin
is reabsorbed prior to the sites of 'y-GT, luminal
ammoniagenesis must rely on passive gin entry. When
proximal tubules were perfused with a gin-free solution
containing asp and hip, glu entry was only 0.93 0.31
pmol/min/mm, less than 10% of the simultaneously
measured ammonia entry of 14.1 1.2 pmol/minlmm.
Since 1-GT activity is highest in the S3 segment, the
loop of Henle was also perfused. We confirmed that
glu loss was also blocked by asp in this segment. Glu
accumulation from a gin- and glu-free perfusate
averaged 3.1 0.8 pmoi/min.
These studies, in conjunction with our previous studies
in control conditions (KI 35: 463A, 1989), definitively
show that luminal ammoniagenesis via 'y-GT plays only
a small role in ammoniagenesis under both control and
CMA conditions and in all parts of the proximal tubule.
EFFECT OF ANGIOTENSIN II ON NET AMMONIA
SECRETION BY ISOLATED PERFUSED MOUSE
PROXIMAL TUBULES. Glenn T. Napami. Mod and Res
Svcs, VAMC West Los Angeles and Dept of Med, UCLA
School of Medicine, Los Angeles, CA.
Angiotensin II (All) is a potent regulator of acidi-
fication in the proximal tubule. To determine the
effects of All on net ammonia secretion rates (NAS) by
the proximal tubule, isolated perfused mouse proximal
tubules were incubated with All (10-10 M) in the bath
solution, and ammonia production rates (AP) and NAS
were measured. Proximal tubule segments consisting
of the late convoluted and early straight portions were
perfused in vitro with Krebs-Ringer bicarbonate buffer
(KRB) at a luminal flow rate of 20 nI/mm and bathed in
KRB containing 0.5 mM L-glutamine, equilibrated with
95% 02: 5% C02, pH 7.4 at 37°C. NAS rates were
lower in segments incubated with 10-10 M All (7.4
pmolmin"mm'1) compared to tubules incubated
without All (11.6±0.6), p<0.01) despite higher AP
rates (30.5±1.5 vs 21.4±0.9 pmolminmm1) and
greater degrees of luminal fluid acidification in response
to All. The transepithelial efflux rate of total ammonia
added to the luminal perfusate (10 mM) was signifi-
cantly increased by 16% with the addition of All to the
bath solution. Conclusions: 1) WAS by isolated per-
fused mouse proximal tubules is inhibited by All such
that 53% of AP by the proximal tubule was secreted
into the collected lummnal fluid under control conditions
while only 23% of AP was secreted in the presence of
All; and 2) All increases net efflux of total ammonia to
only a small extent suggesting that All imparts its
greatest influence on WAS through effects on cell-to-
lumen ammonia entry.
BASOLATERAL-EQUIVALENT pHi RECOVERY PATHWAYS FROM
AN IMPOSED ACID LOAD IN CULTURED RAT INNER
MEDULLARY COLLECTING DUCT (IMCD) CELLS.
zi and D. Hart*. Division of Nephrology,
School of Medicine, SUNY at Stony Brook, NY.
The nature and polar location of the pHj
recovery pathways that allow for recovery from an
imposed acid load were characterized in rat IMCD
cells. Primary cultures were grown to confluence
on transparent filters, then mounted on a plastic
insert within the cuvette which allowed for
differential superfusion of the two cell
surfaces, Changes in pH were fluorometrically
monitored using BCECF. In a Na'-replete
nominally HCO5/CO2-free medium, recovery from an
imposed acid load (NH4C1 prepulse), was:
basolateral-equivalent (BE) surface, 0.18 pH
unit/mm vs < 0.01 pH unit/mm lumenal-equivalent
(LE) surface (n—3). Amiloride, lO-4M, completely
blunted the process. Na'-independent pHi
recovery occurred at only 0.02 pH unit/mm (5-8
day cultures). In a HCO5/C02 buffered solution,
amiloride-resistant Na"-dependent pHj recovery
proceeded at 0.11 pH unit/mm (n—18). Following
a 2.1/2 hr Cl-depletion step, addition of Na+ to
the C1 -free solution accelerated the pHi
recovery process to 0.11 pH unit/mm (n—5).
Exposure of the BE vs LE surface of the cell to
Na+ resulted in a pHi recovery rate of 0.12 pH
unit/mm (BE) vs 0.02 pH unit/mm (LE)
respectively (n—4). Conclusions: 1. The cultured
IMCD cell recovers from an imposed acid load via
at least three processes, namely, Na'/H'
antiport, Na'/HC05 cotransport and presumably H4'-
ATPase. 2. The Na'/H' antiporter and Na'1'/HCO
cotransporter are located on the BE-surface of
the cultured cell.
APICAL (Ap) AND BASOLATERAL (Bl) MEMBRANE NH AND
NH PATHWAYS IN THE RAT PROXIMAL CONVOCUTED
TUBULE (PCT). P.A. Prelsig and R.J. Alpern.
Univ. of TX Southwestern Med. Ctr., Dallas, TX.
To determine whether Ap>Bl NH3 permeability
and/or selective Ap NH transport accounts for
preferential luminal aimnonla secretion in the
PCT, pHi was measured (BCECF) following isohydric
addition of NH3/NH4 in the in vivo perfused PCT.
H—equivalent flux (jq) was calculated from the
initial rate of pHi change and the measured cell
buffer capacity in the absence of Na and Cl.
Following luminal ammonia addition ([NH3] 0.3 mM;
[NH1 lii.? mM), pHi increased and jq 1713+181
pmol/mmmin. With addition of a 5—fold greater
luminal [NH] ([NH3] 0.3 mM; [NH4] 7I.5 mM), jQ
• to 3299±292 pmol/mmmin (p<0.001), indicating
NH—driven H efflux. 1 mM luminal ainiloride +jq in response to luminal ammonia addition
([NH3] 0.3 mM; [NH4] 111.7 mM) by 111% (p<O.02),
indicating NH/H exchange on the Na/H antiporter.
Following peritubular ammonia addition ([NH3] 0.3
mM; [NH4] 111.7 mM), jq 10110÷132 pmol/imn'min,
and was similar with addition of a 5—fold greater
[NH], indicating the absence of a significant
NH-driven H flux. These Bl membrane fluxes were
not different from the Ap membrane flux in the
presence of amiloride.
Conclusions: 1. Apical and basolateral NH3
permeabilities are similar (6.2±1.3 x io2 cm/s
and 7.0±0.9 x io2 cm/a, respectively). 2.
Preferential luminal ammonia secretion may be




STIMULATION OF ELECTROGENIC BICARBONATE
SECRETION IN THE TURTLE BLADDER IS ACCOMPANIED
BY THE INSERTION OF CHLORIDE-PERMEABLE
CHANNELS INTO THE APICAL MEMBRANE. A. Rich*, TB.
Dixon, and C. Clausen*. Dept. of Physiology and Biophysics, SUNY,
Stony Brook, NY, and VAMC, Northport, NY.
The current model for bicarbonate secretion In the turtle urinary
bladder is thought to involve an apical C1 conductance pathway in
parallel with a Cr/HC03 exchanger. We have recently reported that
stimulation of electrogenic HC03 secretion with cAMP is mediated by
the addition of apical membrane with a high specific conductance, The
present studies were performed to investigate further the conductive
characteristics of the inserted membrane. Transepithelial impedance was
analyzed in order to measure changes in membrane conductance, which
is proportional to membrane ionic permeability, and capacitance, which
is proportional to membrane area. Two different bathing solutions were
used, one containing normal cr (100 mM), and one with low Cl (10
mM). Mucosal and serosal solutions were symmetrical and contained 20
mM HC03, and were bubbled with 5% CO2. Mucosal amioride was
used to inhibit Na+ reabsorption. Stimulation of HC03 secretion in
normal Cl with 1 mM 8-Br-cAMP in the presence of 50 iM IBMX
(n—6) resulted in an increase in 15c of 3.5±.9 prA/cm2, and in apical
capacitance (Ca) and apical conductance (Ga) of3l±5% and 87±18%,
respectively. Stimulation in low cr resulted in an increase in Tac of
13±5 hA/cm2, and inC5 and 0a of 30±6%, and 47±23%, respectively.
The specific conductance of the added membrane, Ga1Ca, was
0.29±09 mS/tF in normal Cr, and 0.13±.04 mS/tF in low Cr. These
data support the notion that cAMP stimulates the apical addition of cr
conductive membrane. Finally, in 4 hemibladders exhibiting cAMP-
stimulated HC03 secretion mucosal addition of! mM DPC resulted in a
decrease of 2.2±.5 pA/cm2, and in Ca and Ga of 17.2±4% and
29.5±9%, respectively. Since the specific conductance (Ga/Ca) did not
change, the inhibition of transport is due to the removal of channels
rather than channel inhibdon.
Regulation of Intracellular pH (ipH) in Lymphocytes by
an ATP-dependent NEM-sensitive Mechanism.
Rombola" C. Gutterman* and D.C. Bathe, Northwestern
Univ. and V.A. Lakeside, Chicago. IL.
This study examined whether, in addition to other known ipH
regulatory systems, a H'-pumping ATPase In the plasma
membrane of lymphocytes contributes to acid extrusion both
under steady-state conditions and after acid-loading. In freshly
isolated thymus-derived lymphocytes loaded with BCECF,
steady-state lpH measured in a HCO3-free buffer (HEPES, pH 7.4)
was lowered markedly by either NEM (1mM) or by prior depletion of
intracellular ATP (achieved by incubating cells in PBS containing
deoxyglucose and antimycin). NEM lowered steady state ipH both
in the presence of (Nab and in Its absence (0.12±0.02 and
0.09±0.03 pH unIts, respectively NS). Owing to activation of
Na'/H' exchange the fall in IpH was fully reversible by 15 mm. in
the presence of (Na1o but not In Its absence. ATP depletion for
40 mln. produced a marked fall in ipH, whereas NEM addition after
ATP depletion had no further effect on ipH. In cells acid-loaded
with nigericin to a ipH near 6.4, NEM did not alter the initial phase of
recovery (60 seconds) but it blunted the later phase so that at 3
mm. and beyond ipH did not Increase to the level of controls (AipH
at 10 mm. 0.50±0.04 and 0.87±0.05 pH units p<O.Ol.
respectively). In contrast, Inhibition of Na/KATPase by ouabain
had no significant effect on IpH recovery (AlpH 0.72±0.08 pH units
at 10 mm.). We conclude that unstlmulated lymphocytes possess
an ATP-dependent, NEM-sensitive mechanism of acid extrusion
consistent with a plasma membrane proton pump. Such
mechanism participates in the regulation of pH both under
steady-state conditions and after acid-loading.
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MODULATION OF RENAL NA-HCO, COTRANSPORTER
BY PROTEIN KINASES A AND C. 0. Ruiz* and
JAL Arruda, UIC and WSVAI4C, Chicago, IL.
A Na-HCO, cotransporter is present in
renal basolateral membranes from the
proximal tubule. We have demonstrated that
changes in the activity of the luminal Na—
H antiporter are accompanied by parallel
changes in the activity of Na-HCO, cotrans-
porter. Adenosine 3',5'—cyclic monophos—
phate (cAItP) inhibits Na-H antiporter
whereas protein kinase C (PKC) enhances
this antiporter. We therefore postulated
that cAI4P and PKC should have similar ef-
fects on the Na-HCO0 cotransporter. We
studied the effect of cAMP and PKC on Na-
HCO, cotransporter activity. Basolateral
membrane vesicles, enriched 13—15 fold in
Na-K-ATPaSe, were phosphorylated in-vitro
by exposure to ATP and treated with either
cAMP or phorbol esters. The Vmax of HCO,—
dependent "Na uptake was inhibited 45% by
1pM cAMP (0.80 0.18 vs 1.45 0.16 nmoles
/mg protein/3s p< 0.05). Phorbol 12—myris—
tate, 13-acetate (PMA), a known activator
of protein kinase C, increased the Vmax of
HCO,-dependent "Na uptake by 78% (3.36
0.90 vs 1.45 0.16 nmoles/mg protein/3B,
vs p< 0.02). The inactive phorbol 4—a did
not alter the activity of Na-HCO, cotrans—
porter. Thus protein kinases A and C have
similar effects on Na—HCO3 cotransporter
and Na—H antiporter and thereby may serve
to regulate intracellular pH. These results
suggest that agents that act through pro-
tein kinases A and C modulate the activity
of Na—HCO, cotransporter.
A Novel Approach For The Assessment Of Intracellular
Buffering Power And its Dependence On intracellular
pH (ipH) A. Salehi and DC Bathe. Northwestern Univ.
and VA Lakeside Medical Center. Chicago. IL.
We have recently introduced the coefficient of intracellular H+
buffering power (mM H/AlIHi) for the assessment of the
dependency of buffering power on mpH. Contrary to the notion that
buffering power Increases as ipH decreases, this coefficient (Bc)
reveals that intracellular bufifering power decreases as ipH Is
lowered from 7.2 to 6.6. The effect of alkaline ipIl on buffering
power, however, has not been defined. In this study, we examined
Bc over a wide range of ipH (6.6-7.8) set by the use of monensin in
varying extracellular Na+ concentrations. IpH was continuously
monitored using BCECF in rat thymocytes suspended In a HCO3
free solution (HEPES, pH 7.4) as to determine the buffering power
of all buffers other than C02/H CO3 (ie. Intrinsic intracellular
buffering). Bc was calculated as [NH4i1/(H11, following an
NH41'/NH3 pulse (5 mM). In six different experiments, Bc increased
slowly but steadily as ipH increased towards steady-state ipH
(7.2), and sharply as IpH reached the alkaline range (see a
representatIve experiment below).
Or
65 7.0 7.5 05
PH
We thus conclude, that the Intrinsic intracellular buffering power
measured as Bc Increases sharply at alkaline ipH levels. As
reflected by our approach, the cell has a much larger capability to
resist acute acid or base insults in the alkaline range than In the acid
range.
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EFFECT OF RESPIRATORY ACID-BASE DISORDERS ON
EARLY PROXIMAL (EP) HCO REABSORPTION. L..
Santella, D.A. Maddox, F.J. Gennari. U. of
Vermont, Burlington, Vt.
The EP has a high capacity to reabsorb HCO,
and reabsorption in this nephron segment
increases in direct relation to increases in
HCO3 delivery (FLNCO3). Independent of delivery,
we have shown that metabolic acidosis stimu-
lates EP HC03 reabsorption (AJP 257:F35, 1989).
To determine if systemic pH mediates delivery-
independent changes in reabsorption, EP HCO3
reabsorption was measured in Munich-Wistar rats
with acute and chronic respiratory acidosis
(ARAC, CRAC), and acute and chronic respiratory
alkalosis (ARALK, CRALK). Systemic values:8A 8Q ELE CRAW
n 10 6 7 9
pH 7.22 7.31 7.57 7.54
PaCO2 74 84 29 26
(mmHg)
EP reabsorption was compared to controls
with normal pH and PaCO2 values, and with
equivalent FLHCO3. For CRAC with FLHCO3 > 2000
pmols/min, reabsorption was compared with
remnant kidney rats. At equivalent FLHCO3, EP
HCO3 reabsorption was no higher than control in
ARAC or CRAC, and no lower in ARALK. In CRAW,
reabsorption was no lower except at FLHCO3 < 800
pmols/min. These observations do not support a
major role for systemic pH in modulating
proximal HCO3 reabsorption in respiratory acid-
base disorders. Differences in reabsorption in
these disorders may be due to differences in
HCO3 delivery.
MECHANISM OF THE INHIBITION OF BASOLATERAL BASE
TRANSPORT BY CARBONIC ANHYDRASE INHIBITORS(CAI).
Set Sasaki and Fumiaki Marumo. Second mt. Med.,
Tokyo Medical and Dental Univ., Tokyo, Japan.
Recent vesicle studies have shown that CAl
does not directly inhibit Na—HCO3 cotransport.
We measured basolateral membrane potential(Vbl)
and Intracellular pH(pHi) of isolated perfused
rabbit proximal straight tubules(S2) by double
barreled pH electrodes to clarify the mechanism
of inhibition of basolateral base transport by
CAl in intact cells. Ambient fluid contained HCO3
and 5% 002. Bath HCO3 reduction(25 to 5mM) or
total Na removal induced an initial spike Vbl
depolarization(depo) followed by a late—phase
depo, and a decrease in pHi. In case of HCO3
reduction, addition of laM acetazolamide (ACTZ)
to the bath attenuated the initial Vbl depo
slightly by 30% and it greatly inhibited the
later depo by 70%. The pHi decrease was
inhibited by 46%. In case of Na removal, ACTZ
did not affect the initial Vbl depo, but it
Inhibited the later depo by 34%. The pHi
decrease was completely inhibited by ACTZ, and in
some cases an increase in pHi was observed. This
pHi increase was abolished by addition of 4mM
amiloride to the lumen, indicating that bath Na
removal decreased intracellular Na, which then
stimulated a luminal Na/H exchange causing pHi
alkalinization. Addition of ACTZ or
ethoxazolamide to the bath caused a rapid hyperp—
olarization of Vbl and increase in pHi.
These results suggest that 1)CAI inhibit baso—
lateral base transport by secondary effect, poss-
ibly by decreasing availability of intracellular
HCO3, and 2)cytosolic carbonic anhydrase plays an
important role in proximal acidification.
FATE OF HCO3 SECRETING INTERCALATED CELLS
(IC) DURING IN VIVO METABOLIC ACIDOSIS (MA).
Lisa M. Satlin and George J. Schwartz. Albert Einstein
Coil. Med., Dept. Pediat., Bronx, NY.
HCO3 secreting IC that bind rhodamine peanut
agglutinin (PNA) comprise the majority of ICs in the
rabbit cortical collecting duct (CCD). The purpose of
these studies was to determine if these ICs can
remodel in response to in vivo MA, induced in rabbits
by starvation plus a single oral load of 15 mEg/kg
NH4CI. pHi was measured with BCECF. In PNA+ ICs
from control rabbits pHi increased by 0.350.07 units in
response to the removal of luminal Cl, consistent with
apical Cl/HCO3 exchange. Removal of basolateral Cl
resulted in a decrease in pHi of 0.450.12, consistent
with a basolateral Cl conductance. Twenty h after MA,
there was a reduction in size of the apical rhodarnine
PNA caps in 50% of PNA+ IC. IC with PNA caps <6
urn showed no alkalinization after removal of luminal
Cl (-0.01+0.10 Units), consistent with loss of apical
Ci/HCO3 exchange. The IC with PNA caps >8 urn did
not lose apical Cl/HCO3 exchange. Removal of
basolateral Ci resulted in no significant change in pHi
in IC5 with small (-0.09±0.13) or large (-0.07±0.05) PNA
caps. These results indicate that PNA+ ICs respond to
MA in vivo by losing apical PNA binding and Cl/HCO3
exchange. The loss of sensitivity to basolateral Cl
removal can be explained by a loss of basolateral Cl
conductance and/or apical Cl/HCO3 exchange. Thus,
although there is no evidence that 20 h of MA results
in a complete reversal of PNA+ IC polarity (and
insertion of Cl/HCO3 exchangers into the basolateral
membrane), these cells do remodel in response to this
perturbation. We speculate that either more time may
be needed for this remodeling to mediate a reversal in
functional polarity of HCO3 secreting IC, or that these
IC convert to a quiescent state and cease secreting
HCO3 in response to MA.
DIFFERENT EFFECIS OF SODIUM BIC1RBATE (B) AND
CARBICARB (C) ON ACIWI'IC ISOlAPED HEARIS.
Shai,iro, N, Wbalen*, R. Hutchinwn* and L. than.
Departments of Med.icine and Radiology. Univ. of
Colorado Sdiool of Medicine. Denver, .In previous studies we cbserved different
effects of B ant a bicarbonate/carbonate
cctabination, C on arterial CX)? tension and
intracellular brain pH (pHi) in acidotic rats
(Shapiro et ml, AJP 256:Hl3l6, 1989). Tbinvestigate the direct candiac effects of these
baffers, a Lamgentorff isolated perfused rat
heart preparation was studied using P-3l magnetic
resonance spectroscopy. Isolated hearts were
subjected to normal perfusate (N) or severe
mineral acidosis (A) (pH 7.41±.02 vs 6.80±.02,
p<. 01). A resulted in marked decreases in oxygen
consi.mption (Q)2) (l.6±.3 vs 2.9±,l umsol/mir/g,
p<.Ol), rate of developed ventricolar pressure(dp/dt) (0.25±.03 vs l.22±.12 lO3nsuHgs, p<
.01), intracellular pH (pHi) (6.82±.O3 vs
7.l6±.04, p< .01) and the ratio of creatine
g*sospiate to inosanic piiosçèsate (PCr/Pi) (l.9±.3
vs 7.4±.9, p < .01) after 30 sin casparet with N.
B or C were then infused (0.6 sal over 2 sin):
B (N=9) C (N=9)
AQ)2 (uml/min,(g) +0.32±.ll* +0.l5±.08
£dp/dt (lmaHgs) +60±35 +3O5±70**
Apili —0.Ol±.02 +0.18±.04**
APCr/Pi +0.2±.4 +l.2±.5*
Results averaged over 15 sin folloving infusion.
* p< .05, ** p< .01 vs baseline.
In suninary, A caused marked functional and
metabolic deterioration of the isolated heart. C
bit not B resulted in both functional and
metabolic ijiprovement in our preparation without
inducing significant increases in Q32.
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ACIDIFICATION CAUSES A RISE IN CYTOSOLIC CA2 IN
INNER MEDULLARY COLLECTING DUCT (IMCD) CELLS.
IN. Slotki5, J.H. Schwartz and E.A. Alexander. Boston
Univ. School of Med., Boston, MA.
In the collecting duct cellular acidification induces
an increased rate of H+ transport which may be
mediated by a rise in Ca2. This rise in Ca21 could
stimulate exocytic insertion of H+ pump containing
vesicles into the apical membrane and thus enhance
H + transport and restore cell pH (pHj) to its initial
level. In the current study, we examined the effects
of pH changes on Ca21 in cultured IMCD cells.
These H pump containing cells were grown to
confluence on covcrslips. Ca2' and pHj were
measured using the probes fura-2 and BCECF
respectively. Changes in pH were produced using
O.5sM nigericin in 130mM KCI Hepes buffer. Cell
acidification to pH 6.7 caused a rise in Ca2+1 from
1 2224 to 243j33nM. Subsequent alkalinization to
pH1 7.6 induced a fall in Ca21 to 17l±.2lnM. Similar
changes in Ca2+i were seen when alkalinization
preceded acidification. Cell acidification using 10mM
Na acetate also led to a rise in Ca2+i. The rise in
Ca2+ was independent of extracellular Ca2+.
Although the rise in Ca2 was not inhibited by
TMB-8, acidification resulted in a rise in inosilol
trisphosphate (lP3) levels from 2.87j0.33 to 4.87O.29
pmole/9.5cm2 well. We conclude that rat IMCD cells
respond to acidification with a rise in Ca2'. This
rise is due to IP3 mediated release of Ca2 from
intracellular stores. We suggest that Ca2'
mobilization is an important regulator of the
cellular response to acid-base pertubations.
MODIFICATION OF RENAL Na:C03:HCO3 COTRANSPORTER BY
ARGININE-SPECIFIC REAGENT HENYLGLYOXAL)
Mannocher Soleimani and Julia. A. Bergman'. Dept. of Med.,
Indiana Univ., and VA Medical Center, Indianapolis, IN.
We have examined the effect of the arginine-specific reagent
phenylglyoxal (P0) on the activity of the Na:C03:HCO3
cotransporter in basolateral membrane vesiclea (BLMV) Isolated
from rabbit renal cortex. Treatment of BLMV with PG for 10
minutes caused irreversible inactivation of Na:C03:HCO3
cotransport In a dose-dependent manner when measured in the
presence of inward pH and HCO3 gradients (pHo 7.5, pHi 6.0,
10% C02). Inactivation of Na:C03:HCO3 cotransport by PG (6
mM) was enhanced in the presence of Na. Inactivation was also
dependent on external pH with 35% of the transport activity
inactivated at pH 7 and >60% inactivated at pH 8. To exclude the
possibilily of tranamembrane pH and HCO3 gradient collapse as
the cause of PG inactivation, the effect of PG on HCO3 dependent
Na-Na exchange (Soleimani, Aronson, unpublished data) was
evaluated. PG also inactivated this system, suggesting that
inactivation of Na:C03:HCO3 cotransport was not secondary to
collapse of pH or HCO3 gradients. InactivatIon of Na:C03:HCO3
cotranaport by PG followed pseudo-first order kinetics and was
not attributable to loss of vesicle integrity. The Inactivation of
Na:C03:HCO3 cotranaport by PG was significantly reduced by 25
mM sulfite but not by sulfate or HCO3. The interaction of PG with
stilebene (DNDS)-binding proteins was evaluated using a DNDS
affinity matrix (Soleimani at 51, Kidney Int. 1989, 35:464 A).
Equilibration of membranes with PG prevented adsorption of
several bands (50-150 kD) to the affinity matrix. The inhibition
of adsorption of a 71 kD band by PG was selectively blocked by
25 mM sulfite. In conclusion, our data suggest that
phenylglyoxal inactivation of Ns:C03:HCO3 cotransport in rabbit
renal BLM Is due to reaction with an arginine residue located at
the carbonate site of the Na:C03:HCO3 transporter and that a 71
kD stilbene.aensitive protein is a structural component of this
cotransporter.
HCO ABSORPTION BY APICAL Na/W AND crco
EXCHANGES. R.L Stephenson, G.M. Feldman, Dept. of Med.,
Univ. of Penn. and VA Med. Cntr., Phila., PA 19104.
HCO Is normally secreted vIa Cr/HCO; exchange on the
apical surface of rat distal colon. We have also observed that the
colon can be Induced to absorb HCO by removing cr from the
medium bathing the apical surface. To assess the mechanism
HCO absorption, net base flux was measured In segments of rat
distal colon in vitro while both tissue surfaces were bathed with
solutions containing Identical HCO concentrations (25 mM,
pl17.4). When both apical and blood sides were bathed with cr
containing solutions, HCO was secreted (—1.0 0.1 teqIcm2/h).
Substituting gluconate for cr in the apical medium induced
HCO absorption (2.0 0.2 .teq/cm2/h). In addition to being
influenced by Cr, HCO absorption varied directly with the HCO
concentration when altered symmetrIcally on both apical and
blood side. Addition of an Inhibitor of Cr/HCO exchange
mechanism, SITS (1 mM), to the apical bathing medium reduced
HCO absorption by 0.7 0.1 teo/cm2/h (p <0.001), Indicating
that apical crico participates in HCO absorption. Another
component of HCO absorption (i.e., luminal acidification) was
dependent on apical Nat. Replacing Na with N-
methylglucamine reduced net HCO absorption by 0.7 0.1
seq/cm2/h (p.cO.001). Addition of amiloride (1 mM), an inhibitor of
the Na/W antiporter, also reduced net HCO absorption
(0.8±0.2 teqFcm2Ih, p.<0.001), suggesting that Na/H exchange
participates In HCO absorption. The effects of amiionde and
SITS were additive. Together these agents inhibited HCO
absorption by 1.5±0.3 fieqlcm2/h. In conclusion, in the colon
HCO secretion can be switched to HCO absorption by
removing cr from the apical surface. The mechanism of HCO
absorption involves Na/H and Cr/HCO exchanges, located on
the apical surface. These exchanges can operate
simultaneously or separately to accomplish HCO absorption.
RENAL TUBULAR ORGANIC ANION SECRETION:
HORMONAL EFFECTS ON POSTNATAL MATURATION
AND STIMULATION. Martin Stopp*(intr. by
G. Giebisch). Univ. of Munich, Dept. of
Physiology, Munich, W.—Germany.
Analysis of PAH kinetics in kidney
cortical slices from rats of different ages
revealed that both an increase in the num-
ber of functional transport sites and an
enhancement in the turnover rate of the in-
dividual carriers (Vmax) may be responsible
for the developmental pattern in tubular
PAH transport. A modification in carrier-
substrate affinity (Km) does not probably
occur. Likewise, following pretreatment of
rats with various organic anions, Vmax is
significantly enhanced in comparison to
saline pretreated controls, whereas Km is
unchanged. This stimulation cannot be in-
duced, however, during the first 15 days of
age. Pretreatment of rats with hydrocorti-
sone and dexamethasone is followed by a
marked increase of PAH transport in kidney
cortical slices from juvenile rats but not
in slices from adult ones. Pretreatment
with aldosterone, triiodothyronine, and
insulin is without effect in rats of all
ages. The linkage of PAH transport with
protein biosynthesis, Na—K-ATPase, and ATP
content was studied during maturation and
stimulation. It seems likely that a common
basic mechanism exists which could explain
maturation and stimulation phenomenon.
De novo biosynthesis of carrier protein(s)
seems to be responsible for both. Hormonal
factors including glucocorticoids may be
initial triggers.
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LOW NH3 BUT HIGH CO2 PERMEABILITY IN THE APICAL
MEMBRANE OF RELATIVELY WATER-TIGHT NEPHRON SEGMENTS.
Adam M. Sun*, Mark L. Zeidel, Steven C. Hebert.
Harvard Med. School, Boston, MA.
We have recently demonstrated that apical (Ap)
membrane of mouse medullary thick ascending limb
(mTAL) is remarkably impermeable to NH3 (Nature
339:478,1989). To determine whether other water-
tight renal membranes share this property, isolated
tubules from mouse mTAL, cortical thick ascending
limb (cTAL), thin ascending limb (AL!!) and rat inner
medullary collecting duct (IMCD) were perfused in
vitro at 37 C. pHi was measured by monitoring BCECF
fluorescence using an inverted fluorescence
microscope. In HEPES-buffered, pH 7.4 solution,
steady state pHi values were: cTAL 7.20 0.03 (SE,
n—3); mTAL 7.49 0.07 (n—4); IMCD 7.36 0.19
(n—2). Rapid addition of 20 mM NH4C1 to basolateral
(Bi) solutions markedly alkalinizeci pHi in IMCD and
ALH (in IMCD, pHi rose 0.34 0.05 pH units. By
contrast, Ap addition of NH4C1 led to only modest
alkalinization in AL!! or IMCD, (in IMCD pHi rose
0.11 0.05 pH units) and resulted in striking
acidification in cTAL (pHi fell to 6.31 0.01); the
response in cTAL was nearly identical to that
previously observed in mTAL where pHi fell to 6.43
0.08 on addition of Ap NI{4C1. To determine
whether the low NH3 permeance of mTAL Ap membrane is
shared by C02, we selectively exposed Ap and Bl
membranes to 5% C02/25 mM HC03. pHi fell by
similar amounts upon Ap (0.18 0.05 pH unit) or 81
(0.23 0.08 pH unit) exposure. We conclude 1) NH3
and H20 permeabilities of Ap membranes of cTAL,
IMCD, and AU! are low compared those of 81 membranes
of the same segments, suggesting a similar struct-
ural mechanism. 2) CO2 appears to permeate membranes
by a mechanism distinct from that for H20 and NH3.
FOLLICULAR CELLS BUT NOT OOCYTES
THEMSELVES OF XENOPUS LAEVIS (AFRICAN
CLAWED FROG) POSSESS AMILORIDE-
INHIBITABLE SODIUM UPTAKE. K. Takaichi,* D.
Wang,* E. J. Cragoe, Jr., and D. G. Warnock. Division of
Nephrology and NRTC, UAB, Birmingham, AL and
Lansdale, PA.
The oocytes of Xenopus laevis are used successfully
for the expression and analysis of the injected mRNAs.
Na/H antiporter has not yet been expressed in the oocytes.
We characterized the Na uptake of the oocytes with or
without the follicular cells which cover the oocytes as the
first step for the expression of Na/H antiporter.
The oocytes with the follicular cells were isolated by
mild collagenase treatment. The follicular cells were taken
off by hand or the additional collagenase treatment. 22Na
uptake was examined in the presence of 100 IIM NaCL
The oocytes with the follicular cells showed time-
dependent Na uptake, which was stimulated by acid loading
by pre-treatment with 10 mM NH4C1. Na uptake was
inhibited by the amiloride analogues in a dose-dependent
manner. The order of the inhibition was amiloride (AM)>
methylisobutyl amiloride (MIBA) >> benzamil (BZ). This
profile is unique compared to their inhibitory pattern for the
Na/H antiporter (MIBA>AM>BZ) and Na channel
(BZ>AM>MIBA) in mammals. Na uptake in the oocytes
without the follicular cells was much less, which indicated
the major part of Na was taken up by the follicular cells but
not by the oocytes themselves.
CONCLUSIONS: The follicular cells of Xenopus
laevis possess Na/H antiporter activity which has an
unusual pattern of inhibition with amiloride analogues.
After the follicular cells have been removed, the Na uptake
by oocytes is not high, thus they may be suitable for the
expression and analysis of exogenous mRNAs for the
Na/H antiporter.
KIDNEY BAND 3 aRNA MODULATION IN CHRONIC
RESPIRATORY ACIDOSIS. J.C. Teixeira da Silva,
Jr., R.fl. Perrone, C.A. Johns', and N.E. Madias.
Division of Nephrology, New England Medical
Center, Tufts U. School of Medicine, Boston, MA.
The Cl —HCO — exchanger (erythroid band 3)has been well ciaracterized both at the biochemi-
cal and molecular levels. Immunocytochemicaldata and mRNA analysis have suggested thepresence of related proteins in the kidney(kidney band 3). We used a murine erythroid band3 oDNA probe to investigate the role of this
transporter in the renal adaptation to chronic
respiratory acidoals (CRA). ENA isolated from
renal cortex and medulla of rats that were
exposed to 10% CO for 5 days and from normal
controls was used n Northern and slot blot high
stringency hybridization and was quantitated by
laser scanning densitometry. CRA Induced a 50 to
100% increase in band 3 mRNA abundance in cortex
and medulla as detected by a 3' eDNA probe (nt
1990 to 221!2) directed to the membrane—associated
domain. The mRNA increase was specific for the
kidney band 3, since a 5' cDNA probe (nt —126 to
137) containing sequences unique to the erythroidband 3 protein detected only very low levels or
hybridization that did not change with CRA.
We conclude that 1) the steady—state levels
of mRNA encoding for kidney band 3 protein(s) are
increased in CRA. This increase might beinvolved in the renal adaptation to chronic
hypercapnia by regulating the bicarbonate exit
step; and 2) the increase in mRNA that
accompanies CRA Is specific for the kidney band 3
transcript suggesting different transcriptional
regulation for kidney and erythrold band 3 mRNA
species.
PTH RAPIDLY INHIBITS LUMINAL NA/H EXCHANGE IN
ISOLATED PERFUSED RABBIT PROXIMAL TUBULE CELLS.
Ken Tsuchiya,* Sei Sasaki, and Fumiaki Marumo.
Second Int. Med., Tokyo Medical & Dental Univ.
Tokyo, JapanPTH inhibits renal proximal acidification, but
the time course and cellular mechanisms of this
effect are not clear. To obtain these
information, rabbit proximal straight tubules(S2
segments) were perfused in vitro, andluainal pH(pill) and intracellular pH(pili) were
monitored by fluorescent technique using BCECF.
pill was monitored at the distal end of the
tubule. Luminal flow rate was reduced and O.1m14
benzolamide was added to the luminal fluid to
achieve a large pH]. decrease. After
stabilization of pHi, 5x10°M PT!! or 0.1mM
dibutylic cyolicA!(cAMP) was added to the bath.
At 5.8+O.8s after PTH addition, pH]. started to
increase, and reached plateau at 56.0+10.5s(n=5).
pill increased from 7.31+0.04 to 7.47±O.04(piateau
value). In cAMP addition, pHi showed a similar
time course: increase of pHi started at 4.1±0.63
after the addition(n7). Activity of luminai
Na/H exchange was determined by measuring the
rate of pHi decrease (dpHi/dt) when luminal Na
was totally removed. dpili/dt significantly
decreased from 1.07±0.09 to O.80±O.O5pH/min at
45±3•4 after PTH addition (p<O.025, n=6). PTH
effect on steady—state pHi was variable, but in
most cases, transient(within lOs) small increase
in pHi was observed, implying a simultaneous
inhibition of basolateral base exit.
These data suggest that PTH effect on proximal
acidification appears rapidly(less than lOs), and
this inhibition is at least in part due to a cAlIF
dependent inhibition of luminal Na/il exchange.
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EFFECT OF ADRENtL STEROIDS ON LOOP OF HENE
BICARBONATE TRA1SPORT 'C0>• RobertGiovambattista Capasso , Samuel Agulian &Gerhard Giebisch. Dept. Cell. & Mol. Physiol.,
Yale Univ. Med. Sch., New Haven, CT.
Adrenal steroids can increase acid secretion
by stimulating sodium-proton (Na-H) exchange in
the proximal tubule (glucocorticoids) and
electrogenic proton secretion in the distal
nephron (aldosterone). We examined the
respective contributions of these steroids to
loop of Henle bicarbonate transport by
perfusing rat superficial loops j3 (yth
an end-proximal Ringer solution containing C-
inulin and 15mM bicarbonate). Bicarbonate
concentration in collected fluid was measured
by microcalorimetry. Five groups were studied
(3-6 rats each): (1) control rats (CON); (2)
adrenalectomized (ADX) rats with
physiological" dexamethasone (DEX,
l.2ig/lOOg/24h) and aldosterone (ALDO,
O.5)ig/lOOg/24h) replacement by osmotic
min'ipump; (3) ADX plus DEX only; (4) ADX plus
ALDO only; (5) ADX only. Rats were studied 7-12
days post-ADX and pump implantation. Results




ADX+DEX 44+7 (38)ADX+ALDO 85+ll (20)ADX 93+5 (20)
(*P<OOl vs. ADX+DEX+ALDO; n — # of loops)
ADX reduced loop -'uco by Ca. 40%; this was
restored by DEX alone, but ALDO alone had no
effect. Conclusion: (a) glucocorticoids, acting
on pars recta and thick ascending limb Na-H
exchange, are important regulators of loop
bicarbonate transport; (b) aldosterone does not
stimulate loop acidification.
DISTAL TUBULE BICARBONATE
REABSORPTION (JtCO2) IN VIVO PERSISTS
DURING REBOUND METABOLIC ALKALOSIS.
David Vandorpe* and David Z. Levine. Department
of Medicine, Ottawa General Hospital and University
of Ottawa, Ottawa, Canada.
Previous studies have shown that acute changes
in peritubular [HCO3] regulate rabbit cortical
collecting tubule HCO3 reabsorption (Breyer et al.
JCI 77:1650, 1986) while whole animal studies show
increased HCO3 reabsorption during chronic
metabolic alkalosis, despite an alkaline blood pH and
elevated plasma [HCO3]. Distal tubule JtCO2 was
determined in rats during the rebound metabolic
alkalosis that follows NHCl acidosis (Perry and
Brosnan, Biochem. J. 174:387, 1978). Surface distal
tubules were perfused with 25 mM HCO3, 35 mM Cl,
1.2 mM K2HPO4, 0.7 mM KH2PO4, and 173 mM urea
in rats which exhibited frank metabolic alkalosis: pH
= 7.45 0.01, [HCO,1 = 35.8 0.7 mM. Significant
bicarbonate reabsorption was observed at 8, 15 and
25 nI/mm perfusion rates (JtCO2 = 18±2, 27±10, and
48± 17 pMol.min.mm'). Such a load effect has been
previously described in rat distal tubules by Capasso
et al. (JCI 80;409, 1987). This result is consistent
with a lingering stimulus for A-type intercalated cells
to maintain proton pumping and/or persisting
decreased HCO3 secretion by B-type intercalated
cells. This demonstrates bicarbonate reabsorption in
distal tubules jj which is directionally opposite
to the presumed controlling effect of peritubular
bicarbonate concentration.
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ROLE OF ANGIOTENSIN II (All) IN CHLORIDE-
DEPLETION ALKALOSIS (CDA) IN THE RAT.
Walter*, RG Luke, Jl-I Galla. Division of Nephrology
and Hypertension, University of Cincinnati,
Cincinnati OH.
Cl depletion potently stimulates renin release (Circ
Res '79) and All effects early proximal tubule HCO3
reabsorption (JCI '87). To determine role of All on
CDA, CDA was generated in rats by peritoneal
dialysis. After 2 hrs of stable CDA with 5% dextrose
(D5W), rats were either continued with D5W (DMA;
n=7) or infused with saralasin 1 .tg/kg/min (SMA;
n=7). After 30 mm, 1-hr clearances and final plasma
samples showed no differences in:
F HCO3 PU UtCO2V UC1V GFR
(mM) (mM) (neq/m) (neq/m) (.tl/m/10Og)DMA 36±1 78±1 31±14 11±4 968±142
SMA 39±1 77±2 24±6 23±11 1145±147
Arterial p1-I (749±0.03;749±0.02) and BP (91±5;78±6
mmHg) also do not differ (DMA vs SMA). In 2 other
groups, rats were infused with 80mM Cl without
(CCA; n=12) or with All 2Ong/kg/min (ACA; n=13).
In CCA vs ACA, All failed to prevent increases in
plasma Cl (+6.2±1.5; +4.8±1.4mM) and HCO3
excretion (111±61; 58±15 neq/m).
These data show that All or its blockade does not
alter HCO3 excretion in CDA and suggest that the
maintenance and correction of CDA in this model is
not importantly affected by All.
BASOLATERAL MENANE Hf/BASE 'IBANSEORT IN SINGLE
PRINCIPAL CELLS (PC) S'IUDIED WTIH JAL EXCITFION
FOCAL FILORESCEBICE IWiGING. X. Warsi* anl
I.Kurtz. Division of Nerology, UClA School of
Medicine, Los Angeles, California.
We have previously identified a Na-irx1epen-
dent C1/base exchange pathway on the basolateral
mentrane of the PC In the isolated perfused
cortical collecting tubile (CxT). In the present
study, basolateral Nat— anS C1-depethent HF/base
transport pathways were studied in detail. Mid-
cortical 0.'P's were perfused in vitro anS rRj. was
sonitored with BCF usinj a dual excitation
confocal niicrosocpe. 'Dib.iles were perfused (L)
ani bathed (B) In 25 scM HCX)f, 111 7.4. Steady
state pHi in PCS was 7.16 0.06 (n=9). When
basolateral H(X).f was decreased to 5 aM, the rate
of decrease in pH (dc&1j/dt) was 0.43 pH/mm(n=8). In the absence of C1 (L,B), dg&q/dt was
0.17 i11/inin (n=9), p < 0.001. In absence of Na+
ani C1 (L,B) dpHj/dt was 0.18 pH/mm (ri=8),
p<O.OO1. Renoval of Na+ (B) zeased i±i at a
rate of 0.50 pH/sin (n""7). With axniloride (1 irM,
B), dPHj/dt follcwing Na rencval (B) was 0.12
pH/sin (r9), p<O.OO1. SI'IS (1 scM, B) alsoinhibited dpHj/dt iniuced by Na (B)
0.19 pH/sin (r7), p<O.00l. With 1 irM amiloride
(B) in the absence of C1 (L,B), following Na
rmva1, dpHj/dt was 0.27 pH/sin (ri=6) p<O.001.CrK1usic: 1) 60% of base efflux across theprincipal oell basolateral membrane is C1-
depeedent ani iated by a Na+_irslepenient C1
/base exchanger. 2) Principal cells lack abasolateral meshrane Na-dependent Cl7base
exchanger. 3) Basolateral Na—deenSent HF/basetransport is mediated by the Na antiporter
ani a Nat/base cotransporter.
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Cr/HCOS EXCHANGE IN THE RABBIT CORTICAL
COLLECTING TUBULE (CCT). I. D. Weiner, L L
Hamm. Washington Univ. School of Medicine, St. Louis,
MO.
Regulation of transport by the CCI' is a complex
phenomenon. Selective loading of BCECF-AM was used
to evaluate the presence and activity of CI7HCO3
exchange in the various cell types of the in vitro, micro-
perfused CCI'. All experiments were performed in the
presence of CO2IHCO3. a-Intercalated Cells (IC)
responded to basolateral Cl removal with an increase in
pH. of 0.47 0.04 pH Units (pHu); $-IC pH decreased
0.7O 0.04 pHu. In addition, p-IC pH. responded to
removal of luminal a by increasing 0.4 0.07 pHu.
Removal of luminal HC03 resulted in a decrease in p-IC
pH1 of 0.39 0.05 pHu. All changes in pH1 were
complete within 5 minutes. In contrast, acute removal (5
minutes in duration) of Cl from the luminal solution
resulted in no change in Principal Cell (PC) pH1. Acute
removal of cr from the basolateral solution inconsistently
altered PC pH ( 0.04 0.03 pHu, maximum increase
0.14 pHu, n=10). Intracellular C depletion was then
used to further examine the presence or absence of PC
CF/HCO3 activity. Changing the bathing solution to a CF
free solution for 30 minutes resulted in a slow PC
alkalinization to a maximum of 0.21 0.04 pHu.
Returning Cl to the basolateral solution resulted in PC
pH. acutely decreasing 0.30 0.04 pHu in 5 minutes and
0.4k 0.07 pHu over 15 minutes.
We conclude: 1) Cr/HC03 exchange is present at the
basolateral, but not apical, membrane of PC; and 2) this
exchanger responds differently to Ci removal than the a-
or n-IC, suggesting different physiologic control.
IN VIVO MICROSCOPY OF THE LIVING KIDNEY.
Peter M. Andrews, James V. Jester5, and H. Dwight
Cavanagh5. Georgetown Medical Center, Washington,
D.C.
Tandem Scanning Confocal Microscopy (TSCM)
permits real time non-invasive microscopic viewing of
optical Sections through even non-translucent tissue
layers. We used TSCM to observe the response of sub-
capsular uriniferous tubules to temporary renal
ischemia before and following infusion of an
impermeant osmotic agent. Male Wistar rats weighing
150 to 200 grams were anesthetized with Inactin, a
laparotomy performed, and the viscera reflected to
expose the left kidney. With the kidney capsule intact,
the subcapsular uriniferous tubules were viewed by
TCSM and the observations recorded on videocassette
tape. The microvillous brush border lining proximal
tubules was highly refractile and clearly distinguished
these tubules from the distal tubules. In response to
clamping the renal artery, the proximal tubules began
to swell, the brush border lost its refractiveness, and
within minutes the proximal tubule lumens appeared
closed. Some proximal tubules swelled faster than
others, while distal tubules exhibited relatively little
swelling. Upon release of the renal artery clamp, the
tubule lumens opened up again, often rather abruptly
as the lining cells resumed their normal shape and the
brush border again became refractile. The tubules
which were the first to swell, also took longer to
return to normal. Prior intravenous infusion of 1 cc
hypertonic mannitol solution prevented the proximal
tubule swelling otherwise seen during renal artery
clamping. These observations by TCSM demonstrate
the usefulness of this non-invasive microscopic
techniQue and its ability to evaluate living kidneys in
response to a variety of normal and abnormal
physiological states.
ESSENTIAL KETO/AMINO(EKA)ACID SUPPLEMENT PREVENTS
THE LOW—PROTEIN DIET INDUCED RENAL PLASMA FLOW(RPF)
REDUCTION. A.Claris Appiani ,B.M.Assael,S.Tirelli,
F.Terzi,G.Cavanna,C.Tempesti,C.FUflari.
Clinica Pediatrica II,University of Milan,Italy.
EKA are used to supplement a low protein diet(LPD)
in chronic renal failure(CRF).This study evaluated
in 5 volunteers(23—28yr),whether the hemodynamic
changes induced by a LPD,are maintained by LPD+EKA
(Ketosteril).Each subject followed in different pe
riods,2 distinct regimens for 1 week:A) isocaloric
and isosodic LPD(50% of the usual protein intake;
B) the same diet +EKA l5Omg/kgb.w. .Before and after
each period GFR(Cinu),RPF(CPAH),mean arterial pressu
re(MAP) ,and albuminuria(Au) were measured.
Resultm:mean(SD) p 0.01 vs before diet
before after before after
Cinu 112 109 108 98
(mi/sin) (22) (16) (22) (8)
CPAU 556 473 513 522
(mi/sin) (123) (l17) (109) (131)
MAP 97 91 93 94
(rnmHg) (7) (8) (9) (9)
Au 8.5 3.9 4.5 4.7
(mcg/min) (2) (2)* (1) (0.5)
vented by the addition of EKA.This suggests that the
effect of the dietary prescription in CRF,aimed at
reducing the glomerular hemodynamic load,could be
annulled by EllA supplement.
EFFECT OF DEHYDRATION ON FEEDBACK
CONTROL OF GFR IN MILAN HYPERTENSiVE
STRAIN (MHS). U. Bobera5, P. Morsing5, and A.E.G.
Persson5 (intr. by P.S. Wright). Dept. of Physiol. Univ. of
Lund, Sweden.
Altered renal function is believed to contribute to
hypertension in MHS rats. Previous studies showed
impaired tubuloglomerular feedback (TGF) in 4-5 wk old
prehypertensive MHS, and hyperactive TGF in 5-7 wk
old MHS during development of hypertension. The
present study examined 12 wk old adult MHS rats after
24 hrs dehydration (D) and during 5% extracellular fluid
volume expansion (yE). MHS rats and Milan
normotensive strain (MNS) controls were studied by
clearance and micropuncture methods. Compared to
MNS rats, mean blood pressure was 31 mmHg higher in
MHS, glomerular filtration rate (GFR) was not different
after D, but GFR was lower in MHS during VE (1.2
vs 1.6 mI/mm). In both strains urine flow rate (Vu)
was low after D and increased fourfold during VE. TGF
was assessed by measuring stop-flow pressure (Psf)during loop of Henle perfusion, the loop flow rate
resulting in half-maximal reduction in Psf (V1/2), and
the maximal decrease in Psf (Psf).
MNS MRS
I) 3 VE
Psf, mmHg 33.7 42.7 28.8 38.1
Psf, minHg 4.7 2.6 7.1 4.0
V1/2, nI/mm 14.3 32.8 13.5 21.8
In MNS VE was associated with larger V1/2 and smaller
EsPsf. In MHS after D, EsPsf was increased compared to
MNS (P<O.05), and during VE V1/2 did not increase as
much compared to MNS. We conclude that TGF was
more active in MHS rats after dehydration and during
volume expansion. In adult MHS rats TGF may restrain




EFFECT OF FUROSEMIDE ON THE STATIC AND DYNAMIC
AUTOREGULATION OF RENAL BLOOD FLOW IN SPON-
TANEOUSLY HYPERTENSIVE RATS. Frederick B. Daniels, and
William J. A ndshorst. Duke University, Durham, NC and Univer-
sity of North Carolina, Chapel Hill, NC.
In previouz experiments (FASEB J 3:A1016, 1989) we observed
good autoregulation of renal blood flow (RBP) in rate during acute
unilateral ureteral obstruction, when no lubuloglomerular feedback
(TGF) activity could be demonstrated. To further assess the role
of TGF in autoregulation we used a different maneuver to suppress
it. in anesthetized, euvolemic, 200-250 g spontaneously hypertensive
rats, static measurements of mean RBF (electromagnetic flowmetry)
and renal arterial pressure were made at pressures of 65-135 mm
Hg, produced by graded aortic constriction, to obtain autoregula-
tion curves. Dynamic recordings of renal arterial blood pressure and
flow were then made during induced atrial fibrillation to estimate
renal vascular admittance. After the control period, furosemide was
administered intravenously (4 mg/kg as a bolus plus 4 mg/kg/hr
maintenance) to induce a maximal natriuresis and inhibit TGF.
Saline was administered intravenously to match increased urinary
losses and maintain a stable extracellular fluid volume. After a 30
min equilibration, the static and dynamic measurements were re-
peated. In the experimental period, mean RBF decreased due to
an increase in renal vascular resistance, since mean arterial pressure
was unchanged. Furosemide did not impair the efficiency of steady-
state autoregulation, since the autoregulatory index, calculated at
10 mm Hg intervals from 70-130 mm Hg did not change. The con-
trol vascular admittance contained Iwo shoulders in the gain and two
maxima in the phase, consistent with the presence of two regulatory
systems with response times of about 1 and 10 sec, respectively. As
in the previous studies, the low frequency shoulder and maximum
disappeared during the experimental period, but the high frequency
shoulder and maximum remained, confirming the persistence of in-
trarenal hemodynamic control. Thus the results of both these and
the earlier experiments suggest that TGF is not essential for the an-
toregulation of RBF in the rat, and indicate that in this species an
alternative system can account for all the steady-state RBF autoreg-
ulatory response observedwhen arterial pressure is changed acutely.
ACETYLCHOUNE RELEASES RELAXING AND CONTRACTING
FACTORS FROM RENAL ARCUATE ARTERIES OF RATS.
D. Diederich. J. Skopec, A, Dlederlch,5 and M. Jameson,*.
University of Kansas Medical Center, Department of MedicIne,
DMSIOO of Nephrology, Kansas City, Kansas 66103.
Endothellal cells modulate vascular smooth muscle tone by
releasing relaxing (EDRF) and contracting (EDCF) factors RegIonal
differences are noted In vasoactlve responses of the Intrarenal
circulation durIng hypotenslon, acute renal failure, or Infusion of
hormones derived from the endothellum (such as endothelin or
bradyklnln). Alterations In smooth muscle tone mediated by the
underIng endothellum of the more distal branches of the arcuate
arteries may be Important In regulatIng renal cortical blood flow and
Indirectly, glomerular hemodynamlcs. Slmar sIzed segments (100-
22fs lumen diameter) of renal arcuate and mesenterlc arteries from
normotensive (WKY) rats were removed and mounted In myograptt
and arteilograph assemblies (LMng Systems) to compare
endothellum-dependent and -independent relaxations of spe
noplnephrIne-lnduced. tone (ED,,,). Acet4chollne (ACh, 10. to
10 M) Induced >90% relaxation In mesentesic artees (n=15); the
relaxations were unaffected by Indomethacin (10 M) and wel'e
reversed by the addition of heoglobln the bathing solution.ln
the arcuate arteries, ACh (10 to 3x10 M) induced relaxation,
maxljium 28s4% (means SEM,n=15); at concentrations of ACh
>10 M, the relaxation was replaced by a contractile response.
Removal ofthe endothellum blocked both responftes. Prelncubatlon
of the arcuate artery with lndomethacln (10 M) blocked the
contractile response and Increased maximum relaxation toACIi to
4&4 S (n=15). These findings support EDRF (nitric oxide) as the
mediator of the relaxation.
Nitroprussideand diltlazem (10 to 10' M) Induced 82t4 vs 75
and 70s4 vs 7&5 % relaxations, respectively, in precontracted
mesentaric (n".S)and arcuate arteries (n= 13). The arcuate arteries
were6-told more sensitivethenmesenterlc tonoreplnephrlne (EDse
-6.02 and -5.24 log M).
In conclusion, the endothellum of the arcuate artery of the rat
releases both EDRF and EDCF(s) In response to ACh. A shift In
balance to greater EDCF(s) release from this vessel may have
Important ImplicatIons In regulation of renal function.
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THE RENAL HEMODYNAMIC RESPONSE TO ANGIOTENSIN II
(All) IS UNCHANGED IN EARLY HUMAN TYPE 1 DIABETES
DESPITE ABNORMAL RENAL SODIUM HANDLING.
DW Eadington',* CP Swainson', BM Frier PF Semple3
Renal Unit'and Diabetic Department', Royal Infirmary
Edinburgh, and NRC Blood Pressure Unite Western
Infirmary, Glasgow, Scotland.
Abnormal vascular reactivity to angiotensin II
(All) has been suggested as a cause of glonerular
hyperfiltration in type 1 (insulin—dependent)
diabetes (IDDM). We studied the renal response to
low dose (1 ng/kg/min) All infusion in 9 IDDM
patients (duration 18(5D6)months, HbA1 7,5(1.4)7)
(D) and 9 controls (C) after oral sodium loadingfor 5 days (24h UNa;D 335(21), C 348(26)mnol). GFR
and ERPF (Inutest and PAH clearance) were measured
by constant infusion. Blood pressure and heart rate
were unchanged during All.
ERPF and GFR fell equally in both D and C dur-
ing All, returning to baaeline during recovery
(Table). FENa was reduced at all timepointa in 0
(pO.OS), but the % change in UNaV and FENa during
All was equal in D and C. The renal hemodynaaic
response to All is normal in early well—controlled
IDDM. Abnormal renal sodium handling is evident in
early IDDM but is not caused by increased renal
responsiveness to All.
B/line lng/kg/min Rec. p within group
ERPF; C 654(47) 492(32) 622(58) (0.01
al/sin D 651(35) 508(20) 549(27) (0.01
GFR; C 112(5) 101(5) 121(6) (0.01
ni/mm 0 116(6) 106(5) 113(7) NS
FENa; C 2.96(.3) 2.O1(.3) 3,42(.4) (0.001
D 1.83(.2) 1.35(.1) 2.33(.4) (0.001
Results are mean(aem). Analysis by ANOVA.
RENAL VASCULAR RESPONSE TO HEMORRHAGE (H)
INRAT PREGNANCY (P) SUGGESTS 'APPROPRIATE
FILLING' OFTHE VASCULAR SPACE. K. Engels', C.
Brango, P. Harton4and C. Baylis. West Virginia Univ., Dept. of
Physiot, Morgantown, WV.
Blood volume expansion occurs during normal P but there is
controversy whethervolume recognition systems perceive 'effec-
tivevolume' as expanded, normal or decreased. In these studies
we used conscious, chronically catheterized virgin (V), 8-day (8
P) and 16 day (16 P) P Sprague-Dawley rats to measure arterial
blood pressure (AP), renal vascular resistance (RVR), GFR and
renal plasma flow (RPF) in response to acute H = 7.5% reduc-
tion in total blood volume. Data (mean SE) given as % change
from control, during 60' after 7.5% H.
AP RVR RPF GFR
virgin (n=6) -2±2 25±6 -17±3 -8±48 P (n=5)
-4±2 35±6 -25±3 -11±3
16 P (n'.S)
-1±2 28±6 -19±3 -17±2
Both 8 P and 16 P rats were heavier vs V (263±2 and 290j9 vs
241±6 g; p <0.05 and p < 0.001). Arterialhct was significantly
lower in 16 P vs V rats in control (36±2 vs 41±1 vol %; p <
0.005) due to a marked gestational plasma volume expansion.
Thus, 7.5%Hmeans removal of a greater absolute blood volume
from P vs V. Nevertheless, AP was minimally reduced with His
any group which must imply a compensatory increase in periph-
eral resistance (presumably primarily mediated by the sympathet-
ic nervous system, SNS). In the baseline states geatational renal
vasodilation was evident; RVR = 6.8±0.5 (8P) and 6.1±0.3
(16P) vs &3±0.4 (V) mmHg/(mlfmin); both p < 0.05 PvsV.
Nevertheless, GFR and RPF fell by a similar % in V.8 P and 16
P following H, and RVR rose similarly. Thus, the renal hemody-
namic response to moderate hemorrhage suggests that the pro-
gressively expanding blood volume of pregnancy is sensed as
normal by the SNS, rather than as expanded or as effectively
decreased.
ROLE FOR THE MESANGIUM IN GLOMERULAR NEUTROPHIL
ENTRAPMENT. A. Fogo, T. Kawamura, M. lkoma,V. Kon and
I. Ichikawa. Vandethilt University Med. Ctr.. Nashville, TN.
Adhesion and for entrapment within the vessel are Initial
obligatory steps for the PMN to exert its cytotoxicity within the
tissues. A mathematical model predicts that the force required for
dislodging circulating cells trapped in a capillary lumen has a
reciprocal relationship to the lumen diameter to the third power.
To investigate the significanceof this relationship within the
glomenilar capillary, angiotensin II (All, 120 ng/kg/hr), a
vasoconstrictive agent known to reduce glomerular capillary
ultrafiltration coefficient (1(f) in vivo and induce mesangial contraction
in vitro, was continuously infused with a micropipette into a
first-order branch of the renal artery, followed by perfusion-fixation.
The morphology of central sections of randomly chosen glomeruli
exposed (eG), andnot exposed (nG) to All was examined by
morphometric studies using enlarged photographs of serial
thin-section specimens. Total area of open glomerular capillary loops
[A(lumen)1, total glomerular capillary network area [A(network)j and
the area occupied by the mesangium and basement membrane
[A(mesangium)= A(network) minus A(Iumen)1 were calculated. In
eG, A(lumen) averaged 2.3±0.1 iO-3 mm2, a value substantially less
than that of nG (2.9±0.6, P.eO.0005). A(mesangium) of eQ vs nO
decreased variably, up to 15%.
In a separate set of experiments (n=5), neutrophils activated in
vivo byFMLP injected into the main renal artery were found to be
trapped more (by a factor of 2.3±0.5, P<0.05) in eG than nG.
Likewise, microspheres (4 xm) injected into the main renal artery
during All infusion were increased 1.45 fold in eQ vs nG.
Collectively, the observations indicate that the fall in Kf induced
by vasoconstrictive agents is attributable, at least in part, to a
reduced capillary surface area, secondary to mesangial contractions.
We further propose that, in addition to increased adhesiveness
between neutrophils and endothelium, the reduced capillary lumen
diameter, as reflected by low Kf, plays an important role in neutrophil
attraction to the glomerulus by promoting the initial event of
neutrophil entrapment.
RENAL HEMODYNAMICS AND EFFECTS OF CAPTOPRIL IN
PRE—DIALYSIS PATIENTS TREATED WITH RECOMBINANT—
HUMAN ERYTHROPOIETIN. Leon A.M. Frenken*, Jack
F.M. Wetzels*, Henk E. Sluiter*, Gideon Schrijver5,
Robert A.P. Koene (intr. by Cecil H. Coggins).
Dept. of Medicine, Div. of Nephrology, University
Hospital Nijmegen, Nijmegen, The Netherlands.
The effects of recombinant—human erythropoietin
(r—HuEPO)—induced changes in hematocrit (Ht) on
renal hemodynamics in pre—dialysis patients were
studied. The studies were done before (Ht 24+5 %)
and at 8 weeks after start of r—HuEPO therapy
(Ht 39+3%; p<O.OO1) in 8 patients (age 25—66 years).
GFR (inulin clearance) and ERPF (PAH clearance)
were measured using standard techniques. 25 mg of
captopril (CTP) was given orally after baseline
values were obtained. (Table)
Before r—HuEPO therapy After 8 weeks
baseline after CTP baseline after CTP
ERPF 43.0+24.0 53.6+28.4* 35.8+17.8 35.8+18.9
GFR 8.2+3.0 7.4+2.9 7.1+3.2
FF 21.2÷7.7 19.2+6.4* 22.3+6.0 20.9±4.6
MAP 111.5+23.3 103.3+21.5* 110.3+15.8 103.7+16.6*
(Mean values÷SD; *:p<O.O5 for change vs. baseline,
90—135 mm. after CT?; FF: filtration fraction, %;
MAP: mean arterial pressure, mm Hg; ERPF and GFR,
mi/mm). Although the blood pressure lowering ef—
fact of CTP had remained unchanged, the significant
rises of ERPF, seen initially, were absent after
correction of Ht. Thus, if the r—HuEPO induced
rise of Ht would be detrimental to renal function
by causing an increase of intraglomerular pressure,
treatment with CTP will probably not afford pro-
tection, mince CTP does not seem to alter renal
hemodynsmics in these patients, when Mt hss in-
creased to levels of 35 to 40%.
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EFFECT OF ai ADRENORECEPTOR STIMULATION ON
GLOMERULAR AEMODYNAMICS AND GLONERULAR ULTRA-
FILTRATION COEFFICIENT (LpA). F.B. Gabbal*,
B.J. Tucker, J.C. Pelayo, and R.C. Blantz. Div.
Nephrol-Hyper, UCSD & VANC, San Diego, CA.
Adrenergic activity affects glomerular
hemodynamics and LpA, but the specific adreno-
receptors mediating these effects have not been
delineated. We have shown that fi agonists in-
fused into the renal artery do not change LpA,
but systemic infusions cause LpA to decrease,
suggesting that stimulation of either a1 or
receptors mediate changes in LpA. The speciflc
a1 agonist methoxamine (N) was infused system-
ically (15-3Opg/kg/min) (M-S) or intrarenal
artery (O.5g/kg/min) (M-RA) and the nephron
filtration rate (SNGFR), plasma flow (SNPF),
glomerular hydrostatic pressure gradient (AP)
affernt areriolar resistance (AR, dynsec
cm. x 10 ), arterial pressure (MAP) and LpA
were evaluated by micropuncture before (C) and
after (E) M infusion. (* p<O.05 vs C,
+ p<O.05 vs M-S-E).
SNGFR SNPF AP MAP IpA AR
( nl/min )( mmHg )(nl/sec.ntmHg)
N-S-C 48±3 173±15 39±1 120±4 O.07±.O1 17±1
E 45±2 180±18 38±1 143±5* O.11±.O1 22±2*
M-RA-C 44±3 130±11 37±1 107±4 O.06±.O1 16±2
E 46±4 128±12+34±2 114±4*+0.07±.O1+ 22±3*
N-S significantly increased MAP, AR and
importantly IpA, however, M-RA had no effect on
LpA, suggesting this effect was mediated by
suppression of circulating catecholamines or
renal nerve traffic. Since we have recently
observed decreases in LpA with infusion of a2
agonist, a2 adrenoreceptors likely modulate
these adrenergic effects on LpA.
PAP ATTENUATES VASOCONSTRICTION IN THE RAT KIDNEY
R.K. Handa*, 3W. Strandhoy and V.M. Buckalew.
Dept. of Medicine/Nephrology; Bowman Gray School
of Medicine; Winston-Salem, North Carolina.
Platelet activating factor (PAF) is a potent
hypotensive agent that is synthesized and
released by renal tissue. We explored its
possible interaction with vasoactive compounds.
Intrarenal (jr.) infusion of PAF at 2.5 ng/min
per Kg, into Nebutal anesthetized male Wistar
rats (n—5.8/group), decreased blood pressure (SF)
16 mmHg with no change in renal blood flow (RBF).
I.r. injection of vasoconstrictors producing a
50% reduction in RBF were reversibly attenuated
by i.r. PAF infusion: angiotensin II (All) by
66%, norepinephrlne (NE) by 36% and vasopressin
(AVP) by 19%. No changes occured in time
control, vehicle (0.036% albumin) infused rats.
The inhibitory effect of PAF on agonist-induced
vasoconstriction was accenuated by indomethacin
(5 ag/Kg i.v.), unaffected by haloperidol (5
jzg/min/Kg i.r.), and abolished by the PAF
receptor antagonist, L-659,989 (0.48 mg/Kg + 1
g/min/Kg i.r.). None of the inhibitors affected
SF or R.BF, nor PAF hypotension. PAF did not alter
non-receptor mediated renal vasoconstriction in-
duced by i.r. KC1 injection. Infusion of a Ca
channel antagonist (nimodipine, 0.01-1 zg/ain/Kg
i.r.) equally inhibited vasoconstrictor responses
of All, NE and AVE.
Thus, PAF antagonized the renal vasoconstrictor
responses of All > NE > AVE. PAF's inhibitory
effect was mediated by PAF receptors and does not
appear to be due to a non-specific membrane
effect, calcium channel blockade, nor the release
of vasodilatory prostaglandins or dopamine.
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THE EFFECT OF PROSTACYCLIN (P012) ON AFFERENT
ARTERIOLAR DIAMETER CHANGES INDUCED BY
VASOCONSTRICTOR AGENTS. Edward W. lnscho*, Pamela K
Carmines, Anthony K Cook* and L Gabriel Navar. Tulane
University, New Orleans, LA 70112
P01 is a potent renal vasodilatory prostaglandin which is
thouglt to counteract the effects of vasoconstrictor agents in the
renal circulation. The present experiments were designed to
determine the direct ability of PGI, to counteract norepinephrine
(NE) or angiotensin H (AnglI)-inauced vasoconstriction of rat
Juxtamedullary afferent arterioles, Kidneys from rats treated with
both Indomethacin and captopril were studied in vitro using the
blood perfused juxtamedullaiy nephron technique in conjunction
with videomicroscopy to allow direct measurement of arteriolar
inside diameter. Renal perfusion pressure was held constant at
110 1.0 mrnHg. Afferent arteriolar diameter averaged 21.4 1.0
* SE) under control conditions. Superfusion with 1 0 M
NE resulted in a 17% reduction in afferent arteriolar diameter to
17.8 j 2.5 rn (n..6; P<O.01). Addition of 106 M PG!2 to the NE
superfusate, increased vessel diameter to 19.5 2.0 5m
representing nearly a 50% reversal of the NE induced
vasoconstriction. When PG!2 was applied before NE, vessel
diameter did not Increase significantly; however, the
vasoconstnctor responses to NE were markedly attenuated.
Similar responses were seen with Ang II. With the application of
I M Ang II, afferent arteriolar diameter declined 17% from a
control of 20.3 3.3 5m (n=3) to 16.3 a 2.4 urn (P.c0.05).
Addition of 10-6 M PG!2 to the Ang II superfusion increased vessel
diameter to 18.1 3.2 urn. Subsequent removal of Ang II while
continuing application of PGI2 resulted in a return of vessel
diameter to values not different from control (20.7 3.8).
Therefore, POt2, at doses that did not directly vasodilatejuxtamedullary afferent arterioles, attenuated the degree of
vasoconstrlction seen with NE or Ang ii. These data provide direct
evidence that P012 can modulate NE or Ang II induced changes
In afferent arteriolar tone.
EFFECT OF SULINDAC ON RENAL BLOOD FLOW AUTOREGU—
LATION IN THE RAT
Ronald A. Kramp, Jacqueline Genard, Gert
Fernand Plennevaux and Arnold Herman+. Univ. of
Mona, Dept of Physiol., Mona and +Univ. of Antaerp,
Dept of Pharmacol., Antwerp, Belgium. (Introduced
by Carl W. Gottachalk).
Sulindac (S) and indomethacin (I) seem to differ
with regard to their effects on kidney function.
In order to further delineate their renal effects,
REF autoregulation was investigated in anestheti-
zed euvolemic rats surgically prepared as for mi—
cropuncture. REF was measured using an electro—
magnetic flow transducer applied around the left
renal artery. Following reference measurements,
the rats were i.v. perfused during 15 sin with
vehicle (N8), 4 mg/kg SW of I (N8) or 5 mg/kg
BW of S (N=6). Urinary excretion of prostaglanclin
E2 and F2a was markedly reduced 40 mitt after IV of
I (— 75 and — 75 %, respectively ; P < 0.05) as
well as of S (— 45 and — 65 ; P < 0.05). GFR
did not change after V. I or S infusion. Mean
arterial pressure only decreased after S (from
120 2 to 109 3 mm Hg ; P < 0.05). Efficiency
of REF autoregulation was well maintained after V
and I but not so after S treatment. In S treated
rats, at a controlled renal perfusion pressure
(RPP) of 100 mm Hg, REF increased from 6.24 0.47
(pretreatment) to 7.26 0.47 ml/min (P < 0.025)
while renal vascular resistance (RVR) decreased
from 15.7 1.lto 13.4 0.9mm Hg/ml/min
(P < 0.025). A similar RVR was found at RPP's
ranging from 110 to 80 mm Hg. After S treatment
RVR was thus significantly decreased from ref e—
rence RVR (P < 0.05). In conclusion, I did not
modify renal hemodynamics while S seemed to dissi-
pate the renal capacity to autoregulate RBF.
EFFECT OF PHOSPHATE (Pi) RESTRICTION ON
THE RENAL RESPONSE TO ORAL PROTEIN LOADS
IN THE RAT.E. Kraus, I.Sikorski ,L.Cheng,
D. Spector. F. Scott Key Med. Ctr., Johns
Hopkins Sch. Med. and GRC, NIH, Bait., MD.
Dietary Pi restriction protects against
progressive renal failure in rats. To test
if this is due to the inhibition of pro-
tein induced hyperfiltration,we monitored
C, C and BP in conscious 200—300 g
Sprague—Dawley rats for 1 h before (Pre)
and 2 h after orogastric gavage of 2 g
bovine serum albumin. The rats had been
fed .1% or.5% P1 diet(otherwise identical)
for 3—8 wks prior to study.
These data suggest that the GFR and pos-
sibly RBF response to protein loads is
ablated by Pi restriction and indicate the
potential importance of phosphate balance
as a mediator of renal hemodynamics.
NGM0NOMETHYLLARGININE (LNMMA) BLOCKS THE
RENAL VASO0ILATORY AND NATRIURETIC ACTION OF
ACETHYLCHOLINE IN DOGS. Vicente Lahera*, Miguel
C. Salom*, Mary J. Fiksen-Olsen*, Leopoldo Raij,
and 3. Carlos Romero. Mayo Clinic, Dept. of
Physiol. and Biophys., Rochester, Minnesota, and
Veterans Administration Hospital, Div. of
Nephrol., Minneapolis, Minnesota.
It is known that the Acetylcholine (Ach)-
induced relaxation in isolated arteries is
mediated by the production of endothelial
derived relaxing factor (nitric oxide) which is
synthesized from L-Arginine. LNMMA is a
competitive inhibitor of nitric oxide formation
and thereby of the relaxing effects of Ach in
vitro. The present study was undertaken to
determine the renal vasodilator and natriuretic
effects of an intrarenal infusion of Ach (25
ng/Kg/min) in the absence and in the presence of
intrarenal LNHMA (50 ug/Kg/min) in dogs treated
with Meclofenamate (5mg/Kg iv). Ach increased
(p<O.Ol) renal blood flow (from 119 18.3 to
159.2 19.7 mi/sin) ,urine flow (from 0.62
0.36 to 1.3 + 0.46 mi/mitt) and sodium excretion
rate (from 56 15.5 to 121.3 25.7 uEq/min').
The intrarenal infusion of LNMMA did not change
significantly any of the measured parameters.
The stimulatory effect of Ach on renal blood
flow, urine flow and sodium excretion was
decreased in the presence of LNMMA by 80%, 60%
and 50% respectively. Mean arterial pressure and
giomerular filtration rate did not change
significantly during the study. It is concluded
that LNMt4A is able to blunt the vasodilatory
and natriuretic effect elicited by the
intrarenal infusion of Ach in the dog kidney.
Dietary Pi
.1% (n9 .5% (n=8
Pre Post Pre Post
.98±.07 .95±.l5 l.l8±.09 l.47±.l2
Cp5 4.5±.5 4.2±.6 5.6±.9 7.6±1.2
BP 108±6 124±4* 113±3 122±2
FF .24±.03 .25±.05 .23±.03 .22±.03
RVRb14.3±.9 20.3±3.312.7±1.4 10.7±1.3
Post=Peak values post gavage, RVRRenal
vascular resistance, FFFiltration frac-
tion
aml/min b=mmHg/m1' mm.
Post vs Pre: *p<.02 - paired t test.
THE EFFECT OF CONTRAST MEDIA ON RENAL SIZE.
Lilach 0. Lerman*, Michael 0. Bentley*, Malcolm
R. Bell*, John A. Rumberger*, and J. Carlos
Romero. Mayo Foundation, Rochester, Minnesota.
Contrast media (CM) are known to affect
renal volume (V), as well as blood flow and
function. The development of fast, high
resolution CT scanners may allow the
investigation of in vivo changes in the whole
kidney (K) and its component tissues. To
examine the effect of nonionic, low osmolar CM
on K size, each of 14 anesthetized dogs (17-30
kg) was given 12 venous bolus injections of
iohexol (0.5 cc/kg) at 8-12 minutes intervals.
The V of the right K, and its cortical and
medullary Vs, were determined by fluid
displacement post-mortem. For comparison,
kidneys of 18 control dogs, that had not
received iohexol, were excised, and their Vs
determined similarily. The mean (± SEM) ratio
of K V to body weight was 3.08 0.11 cc/kg for
the CM-injected group and 2.11 0.08 cc/kg for
the control group (p<O.OOl). To determine the
in vivo change induced by CM in each individual
K, 6 dogs were also scanned by cine CT during
initial injections of CM, and later, after the
12 CM injections. The K V, determined from cine
CT, revealed that the kidneys enlarged from 66.3
3.3 cc to 75.4 2.9 cc (p—O.Ol). In these
dogs, the in vivo medullary V increased from
27.7 1.9 cc to 34.9 1.3 cc (p<O.OOl), while
the cortical V did not change significantly. In
conclusion, CM causes a significant whole K V
increase, which appears to be primarily a result
of medullary distention. This may be a result
of the osmotic effect of CM, despite the use of
iohexol, a relatively low osmolar CM.
CALCIUM INHIBITS RENAL SYMPATHETIC NERVE
ACTIVITY CRSNA) IN RATS. Chaoliri Liu.
Jeffrey Ballard, Vito M. Campese, Div of
Nephr., Univ Southern Calif., Los
Angeles, CA.
Previous studies in vitro have shown
that calcium plays an important role in
the regulation of neuro—adrenergic trans-
mission. Scanty data, however, are avail-
able on the effect of different concen-
trations of serum calcium on sympathetic
nervous system activity in vivo. The
present study was designed to evaluate
the effects of acute hypercalcemia on
RSNA and renal function in Sprague—Dawley
rats. One group of rats received 30 mgi—
kg/2 hr of calcium dissolved in 0,45% sa-
line; a second group of rats received on-
ly 0.45% saline and served as control
(C>. RSNA was measured in conscious rats
by the method of Lundin and Thoren (Acta
Physiol Scand 115U15, 1982). Calcium in-
fusion increased serum calcium from 10.2—
to 12.1+0.73 mg/dl, and caused no
change in mean blood pressure (92t3.4 vs
89±l.9mmHg) or in inulin clearance (0.41—
+0.06 before and O.44+O,07ml/min after).
R9NA decreased by 53% in rats infused
with calcium, and by only 17% in C
(p<0.01). Urinary sodium excretion incre-
ased significantly more (p<0.O1) in rats
infused with calcium than in C. These da-
ta indicate that calcium suppresses RSNA
in the absence of any changes in blood
pressure or in GFR. The inhibition of
RSNA may be partly responsible for the
natriuresis secondary to hypercalcemia.
A LOW Na DIET DOES NOT PREVENT HYPERFILTRA-
TION AND RENAL HYPERTROPHY IN DIABETES
MELLITUS. SM. Liu , A. Spitzer and M. Barac-Nieto.
A. Einstein Colt. of Med., Depts. of Pediatr. and Physiol.
& Biophys., Bronx, N.Y., 10461.
It has been postulated that the renal hypertrophy of
diabetes mellitus is secondary to the increase in GFR. A
diet low in Na+, given after induction of diabetes, was
found to normalize GFR in diabetic rats, presumably by
stimulating the renin-angiotensin system (Am. J. Physiol.
254: F668, 1988). We therefore investigated the effect of
a prolonged low Na+_diet on hyperfiltration and on renal
hypertrophy of diabetes. Sprague-Dawley rats, 300-355 g
initial body weight (BWi), were fed either regular (0.4%)(DR) or low (0.005%) Na diets (DL) for 7 days before
and 7 days after iv. administration of streptozotocin (45
mg/kg BW). Control rats (CR) were fed regular chow
(0.4% Na+) and received vehicle instead of steptozotocin.
A priming dose of 14C-methoxy inulin (0.5 pCi) was
given iv., followed by continuous infusion (0.1 pCi/h)
through an osmotic minipump implanted i.p., 24 h before
sacrifice. Urine was collected at 6 h intervals, starting
18 h before sacrifice. Blood was sampled from the tail
vein.
BWi FENa GFR DKW
(g) (%) (ml/min.IOOgBW) (% BWi)
CR 342±12 0.28±0.03 8.0±0.6 0.173±0.005
DR 326+3.7 123013a 1020ga 02140007a
DL 3254.2 006000a,b 10508a 02120009a
DKW=dry kidney weight; a=P<0.05 vs CR; b=P<0.05 vs DR
A diet low in Na+ that nearly abolished the excretion
of Na+ failed to prevent the increases in GFR and
kidney weight observed in diabetes. Thus, a supressed
renin-angiotensin system does not appear to account for
the hyperfiltration of diabetes mellitus. Whether renal
hypertrophy is a cause or a consequence of hyperfiltra-
tion remains unknown.
ROLE OF ANF IN RENAL ADJUSTMENTS TO
CARDIOPULMONARY BARORECEPTOR UNLOADING IN MAN.
A. Logan, J. Miller*, K. Skorecki, L. Blendis*,
J. Floras'. University of Toronto, Canada.
The aim of this study was to determine the
presently unknown effect of prolonged and selec-
tive cardiopulmonary baroreceptor unloading on the
renal circulation in man. We measured BP, CVP,
HR. renin (PRA), vasopressin (AVP) and atrial
natriuretic factor (ANF) in 9 healthy males con-
suming a 200 mmol sodium diet for 7 days, at 0,
45 and 90 mm of lower body negative pressure
(LBNP) at -15 mmHg. UNaV and UKV were measured
before and after LBNP. We determined GFR, ERPF,
and filtration fraction (FE) in 5 of the subjects.
Results are presented as mean±sem, (*) indicates
change from baseline p<.O5.
VARIABLE N 0mm 45mm 90mm
CVP(mmHg) 9 4+.4 -.2÷.6'
.4±.6*
SBP(mmHg) 9 12O÷3 120±3 121+2
HR(bpm) 9 59÷2 60±2 57÷
ANF(pg/ml) 9 21÷3 15÷2* 11±1*
UNaV(nmiol/min)9 .3÷.O6 .17+.03*
UKV(nmiol/min) 9 .O5.O1 .03+.0O3
GFR(ml/min) 5 128÷8 76+*
FE 5 .24÷.02 .17÷.O3*
LBNP did not affeEt BP, HR. AVP, PRA, buE de—
creased CVP and ANF. GFR decreased with mainten-
ance of ERPF. There was an antinatriuresis with-
out antikaliuresis. These results are unlike the
effects expected for other vasoactive hormones
and are consistent with the expected effect of
ANF withdrawal. This indicates that the renal
hemodynamic response to selective cardiopulmonary
baroreceptor unloading in man reflects ANF with-




AUTOREGULATION AND TUBULOGLOMERULAR FEEDBACK
(TGF) IN JUXTAMEDULLARY AFFERENT ARTERIOLES (AA).
Lean Q. MQQFI and Daniel Casellas*, Dept. Physiology, SUNY,
Stony Brook, NY, and Groupe Rein et Hypertension, Hôpltal St.
Charles, Montpelller. France.
We developed Improved techniques that provide high-contrast,
real-time images of the vascular pole and macula densa (MD) of in
vitro, blood-perfused, rat juxtameduliary nephrons. These optical
methods were used to measure directly autoregulatory and TGF
responses In mid-to-late (mAA) and juxtaglomarular (JAA) segments
of afferent arterioles, in 8 vessels, raising blood perfusion pressure
from 60 to 120 mmHg elicited strong autoreguiatory responses in
the jAA and mAA, with average respective reductions in diameter
of 24.3*3.9 and 14.4±2.2%, corresponding to ca. 4- and 2-fold
increases in segmental resistance. After calcium-channel blockade
with topical application of 1 pM nimodipine, the vessels dilated with
Increased pressure. Early efferent arterioles did not respond to
either altered perfusion pressure or calcium-channel blockade. TGF
stimulation by the direct injection of Ringer's solution into the MD
region produced rapid (ca. 5 see), reversible. JAA vasoconstrlction.
jA.A diameter decreased 34±5% (n=8), corresponding to a ca. 5-
fold Increase in segmental resistance. Furosemide (0.1 mM in
tubular injectate) completely Inhibited the TGF responses. To
investigate the TGF-dependence of autoregulation, pressure-
diameter curves were obtained before and after TGF inhibition by
the injection of either furosemide or castor oil into the MD segment.
TGF Inhibition reduced the JAA autoregulatory vasoconstriction to
6.2*3.4% (n8); the mM showed a lesser but significant blunting,
with a 6.8±1.6% constriction during TGF inhibition. We conclude
that the jM is an important site of autoregulatory resistance
adjustment and a major etfector site of TGF. Further the
observation that TGF inhibition substantially but only partially
Inhibited nA and jAA autoregulation Is consistent with mediation
of sutoregulation by both TGF and a TOF-independent myogenic
mechanism most evident in the niAA.
AFFERENT RENAL NERVES ARE STIMULATED DURING
RENAL ARTERY STENOSIS BY REDUCI'ION IN RENAL
PERFUSION PP.ESSIJRE NOT RENAL BLOOD FLOW. Nicholas
C. Moss'. Alyson B. Scoltock. (Intr. by W.J. Arendshorst) Dept.
PhysioL, Univ. N. Carolina, Chapel Hill, N.C.
Afferent renal nerve activity (ARNA) is excited during acute renal
artery stenosis in rats though the relative contributions of reduced
perfusion pressure (RPP) and blood flow (RBF) to this stimulus have
not been evaluated. To this end RBF (measured by Doppler
flowmetry), renal perfusion pressure (measured from the adrenal
artery) and multiunit ARNA were recorded in 13 anesthetized Sprague
ey rata during a rogressive stenosis ofthe renal artery. The figure
shows the percentage decrease in RBF and
percentage increase in ARNA during 4
—20 mmHg decrements in renal perfusion
pressure between 117±2 mmflg and 371
____________
mmHg. The increase in ARNA was
cant at the first pressure drop when
RPP was 182% less than control
(RPP= 1013±2mm}tg) and RBF was only
4.S1.8% less than controL Subsequent
increases in ARNA did not mirror the
, curvilinear decrease in RBF but showed aIP ( nss) significant, inverse linear relationship with
RPP (p<O.OO1). This indicates that the
stimulus for ARNA was more closely associated with the reduction RPP
than with REF. The apparent predominance of perfusion pressure over
blood flow in the stimulation of ARNA was supported in a further
series of experiments on 5 rats in which ARNA was recorded during
infusion of Enalaprilat (8ug/Kg/min iv.). After 15 minutes of infusion
this treatment produced a 22.7±2.8% increase in ARNA which
coincided with an 115±1.8% decrease in renal perfusion pressure and
a 24.6 increase in renal blood flow rate. This excitation is
comparable to that seen during a similar decrease in perfusion pressure
produced by renal artery stenosis and strongly implicates the reduction
in renal perfusion pressure as the pro-eminent stimulus of ARNA
during renal artery stenosis.
MEASUREMENT OF BLOOD FLOW IN THE SUPERFICIAL RENAL
CORTEX OF NORMAL AND GALACTOSE-FED RATS BY LASER
DOPPLER FLOWMETRY. Peter J. Oates and Craig A. Eilery*.
Pfizer Inc., Central Research Div., Dept. of Metabolic Diseases,
Groton, Connecticut (intr. by Stanley Goldfarb).
Elevated renal blood fiow may be an important factor
initiating and/or accelerating diabetic renal disease. We used
laser Doppler flowmetry to measure blood flow in the
superficial renal cortex of both normal and galactose-fed rats.
The galactose-fed rat, a widely used model of diabetes, is
hyperglycemic (hypergalactocemic) but normoinsulinemic.
Each rat was anesthetized with mactin and a lateral
abdominal incision was made. The tip of a specially designed
probe for a PE3 laser Doppler flowmeter (Perimed, Sweden)
was then inserted into the abdominal cavity and positioned
via micromanipulator on the ventral surface of the left kidney.
After equilibration, superficial renal blood flow (SRBF) was
recorded in perfusion units (PFU). In Ii rats fed a normal diet,
body weight (BW) was 214 10gm, left kidney weight (KW)
was 0.96 0.06 gm, and SRBF was 244 18 PFU. in 5 rats fed
a diet containing 30%-D-galactose for 18 4 days, BW was
207 19gm, KW was 1.02 0.05 gm, while SRBF was 285
25 PFU, i.e., SRBF was 17% higher than normal (P<0.005).
These data indicate that in this model of diabetes, an
abnormally high rate of blood flow occurs in the superficial
renal cortex. This elevated flow appears to result from
hyperglycemia, not insulinopenia.
AUTOREGULATION OF GLOMERULAR CAPILLARY HYDROSTATIC
PRESSURE (P0) IN THE RAT: EFFECT OF ACUTE NEPURON
LOSS (Nx). Juan C, Pelavo. Univ. of Colorado,
Sch. of Med., Dept. of Pediatrics, Denver, CO.
Glomerular hyperfiltration, hyperperfusion and
hypertension are evident following Mx, findings
which suggest a deranged autoregulatory behavior
of the remnant nephrons. In the present inves-
tigation we analyzed the autoregulation of P0 and
the potential contribution of tubuloglomerular
feedback (TGF) and myogenic reflex by examining
the effect of varying (from 135-95 mmHg) renal
perfusion pressure (RPP) on paired determinations
of directly measured P0 in glomerull with either an
open-feedback-loop (Or) or a closed-feedback-loop
(CL) with the upstream portion of the proximal
tubule vented, in Munich-Wistar rats at 24 hrs
after 75% Mx (Mx, n9) and compared these data to
sham-operated rats (Sh, n8). P0 values in Nx-OL
were significantly higher than those in Sh-OL at
125 and 135 mmHg RPP, both p<O.O25. Autoregula-
tion of P0 In Sh-OL was nearly perfect between 95
and 135 mmHg RPP, P0 changed by 0.05±0.05 mmHg/mmHg
increase in RPP, p>O.3. In marked contrast, In
Nx-O P0 was highly RPP dependent, P0 increased by
0.32±0.07 mmHg/nimHg increase in RPP, pO.0001.
Glomerull In Sh-C had lower values for P0 than
those in Sh-O,. at 95 and 115 mmHg, both p<O.OS, and
partially autoregulated 0 increased 0.29±0.06
mmHg/mmHg increment in RPP, p<O.000l. The slopes
of the regression lines relating RPP and P0, and
the values for P0 were not different between the
glomeruli of Nx-O, and Nx-C. Thus, one of the
earliest manifestations of Mx is a loss of autore-
gulatory capacity for P0 by the remnant glomeruli;
this impairment primarily is a TGF-dependent event
and may be due to an altered hormonal milieu.
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AN EXAMINATION OF TUBULOGLOMERULAR FEEDBACK
ACTIVITY (TGF) IN DIABETIC (D) RATS. Orian W.
Peterson*. R. Rasch*, Bryan J. Tucker, and R.C.
Blantz. University of California and VANC, San
Diego, California, and University of Aarhus,
Aarhus, Denmark.
Previous studies have demonstrated TGF
abnormalities In D, are potentially attributable
to glucose in tubular fluid. Experiments were
performed in streptozotocin (65 mg/kg BW, i.v.)
induced D rats 10 and 50 days (50d) duration of
diabetes and compared to controls (C). Blood
glucose concentration in the D rats was about 270
mg/dl and weight gain was 15% less than in age
matched controls. Late proximal measurements of
single nephron glomerular filtration rate (SNGFR)
were obtained during loop perfusion. Perfusion
was performed with both native (NTF), harvested
at the late proximal site from adjacent nephrons,
or non-glucose containing artificial (ATF)
tubular fluid at 0-40 ni/mm rates (PR).
P<0.05 compared to respective 0 PR)
PR (ni/mm) 0 10 20 30 40
( SNGFR (nl(min) *C 41±1 37±2 33±3 28±2 26±2
lOd D, ATF 32±2 32±1 23±2: 16±1* 17±2*
50d D, ATF 38±3 36±3 24±3 19±3* 18±2*
50d 0, NTF 40±5 45±4 40±5 34±4 32±3*
The diminished SNGFR response to NTF in 50d D,
which appears to be a consequence of glucose or
other constituents in NTF, may alter the signal
generated at the macula densa, the presumed
afferent limb of the TGF feedback site. The
leftward shift of the TGF response with ATE in 50
day D compared to control demonstrates a normal
or more sensitive functioning TGF system.
NITROPRUSSIDE (NP) AND DOPANINE (0) EFFECT ON RENAL
FUNCTION IN THE CONSCIOUS DOG. George Porter,
Louis W. Cotterell,* Lawrence Elzinga. Div. of
Nephrology, Oregon Health Sci. Univ., Portland,
Oregon.
Nitroprusside (NP) can cause acute renal failure
(ARF) in patients with CHF (Cotterell, Lw, and El-
zinga, L, RI 35:244). To further investigate the
nature of NP-induced ARF, we administered NP and D
to chronically instrumented dogs. Conscious dogs
were given NP at 10-14 lag/kg/mm for 20 mm (re-
duced mean arterial gp to 85-90 lmnhlg) followed by
O at 5-6 Mg/kg/lain for 20 mm followed by NP and
D at the above doses for 20 mm. Washout periods
of 30 mm were allowed between infusions. Inulin
clearances (Cia), Fe5 (%), BP and urine output (UO)
were recorded. Results are mean sea (N 3).
UO
(cc/mm) (cc/2Omin) Fe,,. (%)
Baseline 43±27 66±17 0.73±0.49
N 13±3 5±3 0.22±0.26
D 39±25 53±30 0.47±0.55
NP+D 15±8 11±11 0.33±0.40
We conclude that NP can cause a decrease in and
UO that appears to be hemodynamically mediated. D
at renal vasodilatory doses does not reverse NP
effects on Ci,, and UO. This interaction of NP and
0 is important in managing hypotension.
RENAL VASOACTIVE MECHANISMS OF ANGIOTENSIN II (All)
AND PROSTAGLANDIN (PG) ARE INDEPENDENT. Loyce
Rutledge*, Mouin G. Seikaly and Billy S. Avant,
Jr., UT Southwestern Medical Center., Dept. of
Pediatrics, Dallas, TX.
Renal vascular resistance (RVR) is determined,
in part, by intrarenal Al! and PG, but other
studies have not identified the effect of either
in acutely stressed animals. We previously have
shown RVR to vary directly with urinary All
excretion (R=0.7, p<0.OO1). To investigate the
individual actions of All and PG, total (2 kidneys)
renal blood flow (RBF) and RVR were measured
(radiolabeled microspheres) in conscious adult dogs
according to one of the following protocols:
A) enalaprilat [1 mg/kg iv] (E), B) meclofenemate
[5 mg/kg iv] (M), C) aspirin [65 mg/kg/d P0 x3d]
then E, or D) enalapril [3 mg/kg BID x3d] then N.
Summary data are presented in the Table as mean
for control (CTL) and experimental (EXP)
observations.
RBF (ml/min/g) RVR (mmNg/ml.mln)Group n CTI EXP (%) CTL EXP (%)
A 3 4.5±1.3 6.1±2.1 (+35) 0.28±0.04 0.20±0.01 ( -31)
B 3 3.4±0.1 2.7±0.2 ( 9)* 0.38±0.04 0.45±0.07 (+17)*
C 3 2.9±1.1 3.9±1.7 (+34)* 0.46±0.21 0.32±0.23 ( -3I)
D 3 5.8±2.6 3.6±1.5( .36)* 0.24±0.09 0.36±O.07(+49)*
Acute and chronic inhibition of ACE or PG altered
RBF and RVR similarily. When both ACE and PG were
inhibited, RBF and RVR were not different from CTL
values in untreated animals (A+B). We conclude
that intrarenal effects of All and PG on RBF and
RVR are reciprocal and independent. Moreover,
eliminating the action of either All or PG unmasks
the vasoactivity of the other.
[*p<O.05, paired t test]
RENALVASCULAR RESISTANCE (RVR) INTHE
FEMALE (F) IS INFLUENCED BY THE OVARIAN
HORMONES. U. Samsell* and C. Baylis. Dept Physiol.,
West Virginia University, Morgantown, WV 26506.
We have previously demonstrated that RVR is elevated in
intact F (INT F) vs male rats and that 7 days after ovariectomy
(OVX), RVR falls vs INT F (Munger and Baylis, 1988). The
present study investigated renal and glomerular hemodynamic
influences of chronic OVX. Ten week old, F Munich-Wistar rats
were OVX (n=8), aged for 5-6 months and compared to similarly
aged INT F, in the euvolemic preparation. Measurements were
made of GFR, renal plasma flow (RPF), RVR, tingle nephron
GFR (SNGFR), glomerular plasma flow (ca) and pre-glomeru.
lar and efferent arteriolar resistnces (R and Re, respectively).
Data given as mean (X) 9p < 0.03 OVX vs INT F.
GFR RPF RVR SNGFR 0a Ra Re5
-mI/mm- mmHg/ -ni/mm- dyn.s.cm
(mI/mm)INT X 0.64 2.2 21.8 29 93 2.1 1.9
F 0.04 0.1 13 2 5 0.1 0.1
OVX X 0.79 2.8 1&0 34 128' 1.5 1.3
F SE 0.03 0.2 1.2 1 9 0.2 0.1
OVX F were heavier than INT F (277±6 vs 207±5 g;
p < 0.0001) but kidney weights (KW) were similar in OVX and
INT F (0.82±0.09 vs 0.80±0.03 g). Both at the whole kidney and
outer cortical nephron level, filtration and flow rates were higher
in OVX vs INT F. RVR, Ra and Re were significantly lower in
OVX vs INT F. Because Ra and Re declined in parallel in OVX
F, the glomerular blood pressure was similar in the OVXvs INT
F (50±2 vs 45±1 mmHg). Since KW was constant, this suggests
that the reduction in RVR due to removal of the ovarian
hormones is functional rather than the result of structural
changes in the renal blood vessels. Thus, the ovarian hormones
apparently influence renal hemodynamics by producing a tonic
renal vasoconstrictjon in the intact female.
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EFFECTS OF DIETARY FATTY ACID SUPPLEMENTATION ON
CWIULAR HEMODYNANICS. P.C. Schmitz*, M.P.
O'Donnell, B.L. Kasiske, W.P. Keane. Dept. of Med.,
Hennepin Co. Med. Ctr., U. of Minn., Mp].s., MN.
Dietary supplementation with 0-6 polyunsaturated
fatty acids (PUFAs) can ameliorate experimental
glomerular injury. Dietary o-3 PUFAs, on the other
hand, have had variable effects. Whether PUFAs
alter glomerular hemodynamics, a factor felt to be
important in progressive glomerular disease, has
not been investigated. In the present study,
normal male rats were fed standard chow supple-
mented with either 20% (w/w) sunflower oil (SO; w.
6 PIJFA5) (n—9), 20% fish (menhaden) oil (FO; w-3
PUFA8) (n—9), or 20% coconut oil (CO) as a control
diet (n—7). Diets were isocaloric and all rats
consumed equivalent amounts of food. Micropuncture
studies were performed after 4-6 weeks of dietary
supplementation. Results (mean±SE; tp<.05 vs.
other 2 groups):
SNCFR SNPF Ra Re
jg (nl/min (nl/min) (dvnes.sec.cm5)xlO'°
CO 32±2 107±7 2.28±.32 l.55±.l3
FO 44±2f l66±5t l.60±.04 O.97±.06t
so 34±2 108±13 2.08±.24 l.56±.16
Compared to control CO rats, afferent (Ra) and
efferent (Re) arteriolar resistances were lower,
and single nephron plasma flow (SNPF) and SNCFR
were increased, in FO rats. Arterial blood
pressure and glomerular capillary pressure were not
altered by either class of PUFAS. Thus, dietary
supplementation with w-3, but not w-6, PUPAs caused
glomerular hyperfiltration and hyperperfusion.
These hemodynamic actions may be important in
determining the outcome of dietary FO on the course
of glomerular disease.
ADENOSINE—ANGIOTENSIN INTERACTIONS IN THE CONTROL
OF AFFERENT ARTERIOLAR RESISTANCE. Jurgen
Schnermann, J0 Ann Davis*, and Josie P. Brlggs.
Univ. of Michigan, Depts. of Physiology and mt.
Medicine, Ann Arbor, Michigan.
Experiments were performed In anesthetized
rats to investigate the interdependence of anglo—
tensin II (All) and adenosine in altering glom—
erular vascular resistance. Stop flow pressure
(Psf) was measured while combinations of agonists
and antagonists of All and adenosine receptors
were given by i.v. or peritubular infusion. The
main observations were as follows: 1) Peritubular
infusion of 0.5 pM of All reduced Psf by 17.7 .
4.2 mm Hg. In the presence of 100 pM of 8—cyclo—
pentyl—l.3—dipropylxanthine (CPX), an adenosinel—
receptor blocker, All had no effect on Psf (— 0.8
0.25 mm Hg). 2) Peritubular Infusion of 10 pM
cyclohexyl—adenosine (CHA), an adenosinel—
agonist, reduced Psf by 16.5 ÷ 2.9 mm Hg. In the
presence of 10 or 50 pM saralasin. CHA reduced
Psf by only 6.0 + 1.9 mm Hg (p < 0.005). 3) An
i.v. injection of 1 mg/kg enalapril reduced the
Psf response to luminal administration of 10 pM
CHA from 16.9 ÷ 3.1 to 7.0 + 0.55 mm Hg (p <
0.005). 4) In acutely volume expanded rats (low
endogenous All) the Psf response to luminal
administration of 10 pM CHA was reduced to 7.5
1.06 mm Hg (control rats 12.6 + 1.9 mm Hg). The
reduction in the CHA response could be restored
to normal by infusing All. 5) Infusion of 30
ng/kg mm of All increased the Psf reduction
caused by luminal administration of 1 pM CHA from
12.4 ÷ 0.77 to 18.5 + 1.55 mm Hg. These results
suggest that coactivation of All and adenosine
receptors is required for either agonist to act
as a potent afferent arteriolar vasoconstrictor.
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NON-INVASIVE MEASUREMENT OF REGIONAL RENAL PER-
FUSION USING MAGNETIC RESONANCE IMAGING (MRI) AND
MISSING PULSE STEADY STATE FREE PRECESSIOPL (NP-
SSFP). N.E. Stromski , H.R. Brady , S. Patz , and
S.R. Gul1ans Dept. of Radiology and Renal Divi-
sion, Brigham and Women's Hospital, Boston, MA.
Changes In regional renal blood flow have been
difficult to measure using traditional invasive
techniques. We evaluated the ability of our new MRI
technique, MP-SSFP, to image changes in regional
renal fluid perfusion. Initial experiments used
non-biological flow phantoms to evaluate the flow
sensitivity of MP-SSFP. The technique was then
applied to isolated rabbit kidneys which were
perfused with a physiological buffer solution at
37'C Inside a 30 cm, 1.9T magnet. Perfusion rates
(0-60 mi/mm) were adjusted with an external pump.
High quality images were obtained in 4 minutes with
a voxel resolution of 300pm x 300pm x 2mm.
Experiments with flow phantoms showed that the MP-
SSFP signal was a function of the average fluid
velocity and it was possible to vary the
sensitivity of the technique to both the direction
and magnitude of the flow by adjusting the pulse
sequence. By optimizing the method to detect fluid
flow of the microcirculation large changes in
signal intensity were observed in both medulla and
cortex. Specifically, in 10 kidneys there was an
inverse correlation between signal intensity and
external perfusion rate in both cortex and medulla.
In conclusion MRI in general and MP-SSFP in
particular show great promise for imaging and
quantitating non-invasively differences in
microcirculatory perfusion in different regions of
the kidney.
INTRARENAL VASCULAR ACTION SITES OF ADENOSINE
(AD) AND GLUCAGON (GL). Toshiaki Tamaki*, Kiyoshi
Fukui*, Yasuharu Aki*, Hiroshi Iwao* and Youichi
Abe*(Intr. R.Kunau). Kagawa Medical School, Dept.
of Pharmacology, Kagawa 761-07, Japan.
The present experiments were designed to
evaluate the intrarenal sites (afferent and
efferent arterioles) of vascular resistance
changes induced by different vasodilators. Renal
blood flow (RBF) and glomerular filtration rate
(GFR) were measured in pentobarbital anesthetized
dogs prior to and during infusion of AD, GL, and
acetyicholine (ACh), into the renal artery at
each respective effective maximum dose. Renal
arterial pressure (RAP) was varied by means of an
adjustable aortic clamp and then renal
autoregulatory efficiency was evaluated. All test
agents increased RBF(AD:47Z, GL:40Z, ACh:91Z).
However, the effects on GFR varied: GFR was
increased by GL, decreased by AD, and unchanged
by ACh. Superimposition of CL to AD infusion made
CFR restore to the control value. RBF auto—
regulation was maintained during AD infusion but
was abolished during ACh and CL infusion. At 75
maHg, the lower limit of the autoregulatory
range, the CL—induced vasodilation was almost
abolished, whereas the AD—induced vasodilation
was unaffected. Since it is generally accepted
that afferent arteriolar resistance attains a
minimum value at RAP near the lower limit of the
autoregulatory range, increases in RBF at 75mmllg
should reflect changes mainly in efferent
resistance. Thus, our data indicates that ACh
acts on both afferent and efferent arterioles. In
contrast, CL acts mainly on the afferent
arteriole, and AD acts mainly on the efferent
arteriole.
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RENAL RESERVE flURATII CPI1T (RI1IC) IN KIISIFY RECIPIEKIS MN)
OUR DIO1S. P14 ter Wee*, *14 Tegzess, MM Donker (intr. by LW
Stat ius van Epa). Free Univ. 0osp., Mnsterdam, The Netherlands.
In 15 kidsey recipients (KR) and their donors (ED) RRFC was
tested 57.6 .onths (ad range 17—150) after donation. All
KR used azathioprine and prednison. DIR was tested with 125j
inthalanate and effective renal plasma flow (ERPF) with l3lj_
hippuran. RRFC was tested by infusion of dopamine (1.5—2.0
pg/kg/win), by intravenous adsinistration of an amino acid solu-
tion (VaninRIl; 83 mi/b), and by a combined infusion of VaninRN
and dopamine. In KR and ED dopamine infusion, amino acid infusion
and combined infusion resulted in significant rises in DIR and
ERPI (Table). The dopauline—induced rise in DIR was significantly
less then the amino acid—induced rise in SIR in as well KR as ED.
Dopumine infusion resulted in proportionally larger rises in ERPF
than GFR. and thus filtration fraction fell. Filtration fraction
eas unaffected during aisino acid infusion.
SI. 4Ds% AA+DoZ
KR DIR 69.8 6.1 4.4 11.3 6.5 16.4 6.4
— ERPI 289 16.4 9.4 25.4
ED GFR 77.6 7.9 7.5 11.5 6.3* 17.8 8.4
— ERPI 303 26.9 6.9 31.0
means St—baseline (mi/isis/I .73 m2); p<O.03 8A.A8 vs
St mean arterial pressure was 108 awiNg in KR and 95 nmsHg in ED
(p.01). Microalbuminuria was hiser in KR csopared to ED (0.36
vs 0.01 pg/win; p<0.03). During dopaiaine infusion microalboninu—
na fell (0.22 vs 0.18 pg/em; p<O.O2) but was not significantly
influenced by amino acid infusion (0.22 vs 0.26). In 12 ED RRIC
had been tested prior to and within 3 months after kidney dona-
tion. In ED baseline DIR was 77.6 and in donors 3 months
after donation 68.8 ml/min/1.73 2 (p< 0.01). In KR, ED and
donors 3 months after donation, the dopamine—induced rise in DIR
asounted to 50% of the dopammne—indoced rise in DIR before kidney
donation (p<0.03). MOno acid—induced rises in DIR were compara-
ble in ER. ED. donors 3 months after and donors before kidney
donation. It is concluded that hyperfiltration in subjects with
one healthy kidney is based on a rise in glonerular blood flow.
A rise in glnnerular capillary pressure seams less ileortant.
e-2 ADRENORECEPTOR STIMULATION ENHANCES GLOMERULAR
HEMODYNAMIC RESPONSE TO ANGIOTENSIN II (All) IN
RATS AFTER RENAL DENERVATION (DNX). S.C. Thomson*,
B.J. Tucker, F.B. Gabbai*, and R.C. Blantz. Dept.
of Medicine, UCSD and SOVAOIC, La Jolla, Ca.
We have previously shown that systemic infusion of
the a-2 agonist B-HI 933 (BHT) in euvolemic (EUV)
DNX rats causes a decline In blood pressure (BP)
and nephron filtration rate (SNGFR), the latter
mediated by a decline in ultrafiltration
coefficient (LpA) (sm. J. Phvsiol., in press). To
determine whether this effect of BHT results from
a synergism with endogenous All, glomerular
hemodynamic measurements were made before and
during (+A) infusion of All (7Ong/kg/m) in BHT-
treated (lmg/kg/hr, n—6) and control (CON, n=6)
DNX rats after 2.5% plasma volume expansion (PVE).
Results are as follows: AP—transcapillary pressure
gradient, AR and ERafferent and efferent
arterlolar resistances. *p<.O5 vs. pre-All.
§—p<.OOl vs. CON+A.
BP P EB AR EB
nmnHg nl/min Gdvne-cm-s nl/s/mmHg
CON 103±7 36±1 44±2 15±1 11±1 .085±.017
BHT 93±1 36±1 43±1 11±1 13±1 .092±.015
CON+A 128±5* 41±1* 31±1* 44±2* 28±2* .034±.005*
BHT+A 133±3* 48±2*6 30±2* 43±3* 32±2* .025±.002*
BHT rats responded to All with greater fractional
changes In BP, AP, AR, and LpA than did CON rats.
Suimnary: Suppression of systemic adrenergic tone
and endogenous All by PVE eliminates the effects
of BHT on BP, SNGFR, and LpA observed in EUV.
Furthermore, the effects of All on AP, and
probably LpA, are amplified in the presence of
BHT, indicating that renal a-2 adrenoreceptor
stimulation enhances the glomerular hemodynamic
response to All.
PTH ANTAGONIZES RENAL HEMODYNAMIC CHANGES INDUCED BY ANGIOTEN—
SIN II IN MAN. D. Vsllisa*, A. Novsrini, G. Ragni°, M. Serven
ti*, R. Coils0, P. Corszzl, A. Montanan0 (intr. by J.P. Ens—
chel). Istitsto di Seneiotlcs Medics — Parns — Italy.
In order to inveotigate whether may Pill partecipate in
the regaistion of renal circuistion, is six mild hypertenoiveo
(MAP 104÷7 mallg) receiving infusion of Inulim and PAIl, after
baseline seasurement of renal plasma flow (RPF), glomerulTfii
tration rote (DIR) sod sodium eocretion (AVOn), angiotenoin II
(All) 1 ng/kg.nin—l was infused daring 40 nios, then infusion
was continued with All plus bovine Pill (1—84) 1.1 U/kg.hl.
Such a dome of PTA hod bees previously shown to eoert no effect
on RPI and GIR and to induce an increase in serum inmunoreacti—
ye hsnan PTA (C—terminal cross reacting by 78% with b—Pro) of
67—89 ng/dl. Under All a oigoificaot full fron baseline woo
observed in API (from 677÷45 SEN al/nm to 591÷48, .001), DIR
(151+8 to 143÷8, .05), UVNa (151÷11 unol/nin to 131÷20, .02).
These changes were reversed under All + b—PTA (RPI 649÷48,
.001 vs All; GIR 150÷8, .05; OVNa 147÷21, .05). There woo so
change in MAP. Filtration fraction increased from 23.9+2.0 to
26.0÷2.2 under All (.01) and recovered to 24.2.2.0 with All ÷
PTA. Our data show that non—vosodilating doses of b—PTA pro-
ducing an increase in circuloting P18 within physiological ran-
ge nay reverse renal vssoconstriction and antinatriuresis indu-
ced by ssbpressor amosnts of All. This suggests that PTA may
psrticipate in the physiolsgical costrul of renal hemodynamics
and sodium handling by antagonizing renal effects of All.
ACTION OF THROMBOXANE MIMETIC ON
TUBULOGLOMERULAR FEEDBACI(. W. i.,. Welch
and C. S. Wilcox. Depart. of Med.,
Univ. of Fl, Gainesville, FL.
Since blockade of throsuboxane (TX)
blunts the tubuloglomerular feedback
(TGF) response we have used the stable
TX mimetic, U-46,6l9 (U) to probe the
mechanism of this action. Systemic
infusion of U increased TGF by 96±7%
(n=6) at a dose that did not otherwise
alter BP, GFR or RBF. In a second
series, individual TGF responses were
measured during perfusion of U (104M)
or its vehicle into the same loop of
Henle (UI). This luminal delivery of U
increased TGF by 109±16% (n=l8). To
determine if this was caused by an
enhanced TGF signal due to increased
transport of NaC1 in the LU, we
perfused individual Lii's with U (lOAM)
alone, with U and furosemide (104M, F)
with U and mannitol (lO3M). The U-
enhancement of TGF was blunted by 76±6%
(n=1O) by F and by 84±3% (n=6) by M.
To determine if U alters aC1 transport
LU was perfused with Cl. The LU
efflux of 36C1 was 83±9% with U (l0
4M), similar to vehicle (78±7%). F
reduced 36Cl efflux by similar levels in
both groups. Thus, enhancement of TGF
by U is dependent on transport of NaC1
in the LH, but U does not alter the
signal to the macula densa. These
studies suggest that TX acts on TGF by
potentiating the signal from the macula
densa to increase vasoconstriction.
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INHIBITION OF ACUTE PROTEIN-INDUCED INCREASES IN
CLONERULAR FILTRATION RATE (Cfl) By VERAPANIL.
Lori L. Woods, Barton E. Smith,* and Diana K.
DeYoung.* Division of Nephrology and Hypertension,
Oregon Health Sci. Univ., Portland, Oregon.
The purpose of this study was to test the hypo-
thesis that the changes in renal hemodynamics that
occur following acute protein feeding are mediated
by voltage-dependent Ca20 channels. Trained,
chronically instrumented female dogs maintained on
a fixed normal sodium intake (80 sEq/day) were
studied. In response to a 10 gm/kg meal of raw
beef, plasma a-amino N levels rose from 3.8 0.2
to 6.1 0.5 mg/dl after 90 mi CFR increased from
58 8 to a maximum of 91 15 ml/min, aodium ex-
cretion (U55V) rose from 19 3 to 93 25 pEq/
mm, and urine flow increased from 1.33 0.27 to
1.43 0.18 ml/min (n — 6). On another day the
dogs were pretreated with the Ca20 channel blocker
verapamil (.075 mg/kg + .005 mg/kg/mm), which
reduced arterial pressure slightly by 5 1 mmHg.
In response to a subsequent meat meal, plasma a-
amino N rose from 3.9 0.2 to 6.9 0.3 mg/dl,
which was not different from the previous experi-
ment. CFR after verapamil was slightly higher (75
14 mi/mm) than control, but CIt did not change
after the meat meal, averaging 74 8 ml/min over
the next two hours. U55V averaged 17 6 pEq/min
after verapemil and did not change after the meat
seal, wheress urine flow rose from 1.02 0.20 to
1,54 0.20 mi/mm. Thus, the normal changes in
renal hemodynamics following a protein meal were
abolished by pretreatment with verapamil. These
data suggest that protein-stimulated renal vaao-
dilation is mediated by voltage-dependent Ca
channels.
CHAOTIC FLUCTUATIONS OF TUBULAR PRESSURE IN
SPONTANEOUS (SHR) AND GOLDBLATT HYPERTEN-
SIVE RATS (GHR). KrP.Yip5, N.-H. Holsteimitathlou5, and
Donald 3. Marsh. USC Sch. of Med., Dept. of PhysioL &
Biophys., Las Angeles, CA.
Proximal tubule pressure oscillates at 30-50 miSs in halo-
thane anesthetized normal rats, probably because of the oper-
ation of tubuloglomerular feedback. The fluctuation is also
present in SHR but is aperiodic. We sought to determine
whether the irregular fluctuation in SHR is a chaotic process,
and whether a similar change in dynamics also occurs in 2-K, 1-
C hypertension (GER). The tubular pressure power spectrum
of Sprague-Dawley controls and of sham operated rats had a
single peak at 30 mHz. The power spectra of SUIt and of GUlL
had broad-band power not centered at a single fiequency. 3-
D phase spare diagrams reconstructed from the time series of
SHR and GHR were highly structured but almost planer; the
attractor of controls and sham operated rats was a simple well
defined circular ioop. The chaotic nature of the time series of
SHR and GRIt was further characterised by estimating corre-
lation dimension, 1.82 .02, and 1.85 .02, and the greatest
Lyapunov exponent, 0.13 .03 and 0.15 .02,the two criteria
used to establish the existence of deterministic chaos in terms
of attractor dimension and orbital divergence. The calculatoi
correlation dimension was significantly greater than the value
expected for a simple oscillator in both models of hypertension,
and the greatest Lyapunov exponent was positive. Because of
the complexity of the attractor, the stability of the correlation
dimension and the positive sign of the greatest Lyapunov ex-
ponent, we conclude that the fluctuation of tubular pressure in
SHR represents deterministic chaos and that the development
of hypertension in GRIt induces a bifurcation from strictly pe-
riodic behavior to chaos.
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RENAL AUTOREGIJLATORY ABILITY IN LATh
PREGNANT RATh EXHIBITING GESTATIONAL
HYPOTENSION. S. Yokota', J.E Reckeihoff', C. Bsylia.
Dept. PhysioL, West Virginia Univ., Morgantown, WV 26506.
Mean arterial blood pressure (Al') falls in the late pregnant
(LI') rat (19-20 days of gestation; term = 22 days) despite plasnsa
volume expansion (I'VE). Gestational renal vaaodilation baa
abated and RBF has returned towards the virgin (V) value. The
present study cvaluated renal autoregulatocy ability in LI'. In
anesthetized, euvolemic V and LI' rats, loose sutures were placed
around both carotid arteries and the aorta above the level of the left
renal arteiy. Al' was measured directly in the femoral artery and
RBF to the left kidney was measured by electromagnetic flow
probe. Following measurements at the control AP, an increase in
Al'was produced by bilateral carotid occlusion and RBF was
measured. Carotid occlusion was then released and the sortie
ligature was tightened to produce graded decrements in AP, down
to6OmmHg. HctwaslowerinLI'(41±1va48±lVol%,
p < 0.001), due to I'VE. Al' in control in V was higher than in
LI'(iOi±4vs88±3mmHg;p <0.02). ControlRBFwaanot
different between V and LI' (Figure, open and solid stan).
During manipulation of Al', RBF was similar between V and LI'
except at 60mm Hg (p < 0.05). The lower threshold for auto-
regulation of RBF is
90-100mm Hg for V
and LI'. Thus, because
4.0 ofthe physiologic
4 - fr hypotensionofLP,LI'1 30 ,4t rats are operating at
b •--5 V tn-7) their sutoregulstocy
2.0 6—6 u' tn-st threshold which may
-1' predispose the
u.s' maternal kidney to50 70 50 50 m Its 125 30
no tmrnnst pertods of under-
perfusion.
INDOMETHACIN DOES NOT IMPAIR CELLULAR
POTASSIUM UPTAKE IN THE RAT. A. Akrawi*
and A. Spital. Johns Hopkins Univ. Sch.
Med., Francis Scott Key Med. Ctr.,
Baltimore, MD.
Based primarily on a single case study
(Med J Aust 1:550, 1979), it has been
suggested that prostaglandins may modu-
late transcellular potassium distribution.
To explore this possibility, rats were
pretreated with I.P. indomethacin (I,n=6)
5 mg/kg bid on the day prior to, and
10 mg/kg on the day of the study; controls
(C,n=6) were injected with normal saline
(NS). On the study day, two hours after
the injections, all animals underwent bi-
lateral nephrectomy, a baseline plasma
potassium (1<e) was obtained, and KC1 (2.5
mmol/kg) was injected I.P. 100 mm later,
a booster dose of I (5 mg/kg) or NS (as
appropriate) was given and 20 mm later a
final plasma Kf was drawn. Results are
presented as means SE in mEaJL:
K0 Kf AK
I 4.03±0.12 5.60±0.21 1.58±0.30
C 4.06±0.12 5.78±0.12 1.72±0.14
There were no significant differences be-
tween the groups in K0, K, or AK. There
were also no significant differences be-
tween I and C groups when KC1 was infused
I.V. over 60 mm and plasma potassium was
measured every 20 mm for 2 hours. Serum
I levels averaged 29±2 pg/mi in I rats
(n=3) and were undetectable in C animals
(n=3). We conclude that in rats, high dome
indomethacin does not impair the cellular
uptake of an acute potassium load.
Na/Cr SYMPORT AT THE APICAL MEMBRANE OF
THE LATE DISTAL TUBULE (LDT) o NECTURUS
KIDNEY. T. Anagnoatoooulos, G. Planelles, M.
Paulais, J. Teulon and SR. Thomas. INSERM V.323,
H6p. Necker, Paris, Prance.
The amphibian LDT is often considered as the
functional equivalent of the mammalian distal
convoluted tubule (DCT). Both, DCT and LDT display
Iii yj TF/P ratios 0.5-0.2 for Na and Cl The
purpose of this study was to assess whether NaC1
absorption in the LDT is mediated by an apical
Na'/Cr symport. To this end, the oil split—drop
technique was applied. Triple barreled micropi—
pettes, respectively filled with castor oil, a plasma—
like solution (—90 mM NaC1) and a test solution,
allowed paired measurements in single tubules,
control vs experimental. A double barreled micro—
electrode, selective to either Na+ or Cl, recorded
the rate of decrease of the intraluminal activity of
Na (aNa) or Cr (aCi) as a function of time ; data
are expressed as half—times, t(1/2). Results (1)
The t(1/2) reflecting the rate of aCl decrease was
0.72±0.13 mm in 82 mM NaCI, 10.4±3.4 mm in 82
mM cholineCl. (ii) aNa fell with a t(1/2) of
0.47±0.07 or 5.4±2.1 mm (n 4) when initial Cl
concentration was 90 mM or 2 mM (methane—S04
substitution). (iii) The rate of aNa decrease was
0.68±0.08 mm in the control state, infinite after
addition of hydrochlorothiazide 2 x 104M. (iv) The
t(1/2)s expressing the fall of aCI in the presence and
nominal absence of K+ was comparable, 0.35±0.06
and 0.41±0.07 mm, respectively. Conclusion the
amphibian LDT is endowed with an apical Nat/Cr
symport, as is the mammalian DCT.
REGULATION OF CHLORIDE TRANSPORT IN ENDOCYTIC
VESICLES FROM KIDNEY PROXIMAL TUBULE WHICH CONTAIN
A PROTON ATPase. Hse-Rshn Bae* and A.S. Verkman,
Cardiovascular Research Inst., UC San Francisco.
Cl transport was examined in endocytic vesicles
from the apical membrane of rabbit proximal tubule
which contain a vacuolar lP-ATPas and a water
channel (J. Gen. Physiol. 93:883-902, 1989). Endo-
somes were labeled in vivo with the impermeant Cl-
sensitive fluorescent indicator SPQ. Functional
and morphological studies showed that SPQ-labeled
endosomes were of proximal tubule apical membrane
origin. Cl transport in a microsomal fraction con-
taining the labeled endosomes was examined from the
time course of SPQ fluorescence measured ins stop-
ped-flow apparatus in response to gradients of Cl
and other ions or pH. Initial Cl influx (Cl) in
response to a 50mM inward Cl gradient in endosomes
voltage-clamped with K and valinomycin was 1.2± .1
mM/s (ad, 25 preparations). Na/Cl, Na/K/Cl and H/Cl
(OH/Cl) transport mechanisms were absent. Cl was
decreased 5-fold in the absence of valinomycin and
10-fold in the absence of K, indicating conductive
Cl influx; J01 was driven by an interior-positive
potential and inhibited by CI channel blockers.
Regulation of conductive Cl influx was examined in
endosomes (regulatory site facing outward) voltage-
clamped to OmV. 2Cl increased 2-fold when incubated
with Mg-ATP and the catalytic subunit of protein
kinase A; the increase was reversed by phosphatase
action. GTPYS and Ca/EGTA did not alter These
results demonstrate a regulated conductive Cl trans-
port mechanism in endosomes from proximal tubule
apical membrane labeled in vivo. Neutral Cl trans-
port mechanisms were absent. Regulation of endoso-
mal Cl conductance may be important to shunt mem-
brane potential for control of endosomal pH, an im-
portant step in intracellular trafficking.
THE ROLE OF DIACYLGLYCEROL (DAG) AND GLUCOSE IN
ADRENERGIC STIMULATED 86Rb UPTAKE BY PROXIMAL
TUBULES. A.D. Baines, R. Drangova,* and P. Ho.*
Dept. of Clinical Biochemistry, University of
Toronto, Toronto, Ontario, Canada.
We used Percoll purified rat proximal tubule
fragments to examine noradrenergic stimulated Na+_
K-ATPase activity. Tubular DAG concentration and
ouabajn-inhjbjtable 86Rb uptake increased within
30 seconds after adding norepinephrine and remain-
ed elevated for at least 5 mm. i pM NE increased
DAG 17% and ouabain-inhibjtable 86Rb uptake 23%.
Cirazoline-stimulated 86Rb uptake was not inhibit-
ed by BaC1, quinidine or buinetanide (1—10 pM) or
by omitting HCO3 or Cl- from the medium but was
completely inhibited by ouabain and 1 1.IM furose-
aide or omitting glucose from the medium. Oleoyl-
acetyl glycerol, dioctanol glycerol and dioleoyl
glycerol (DOG) increased HóRb uptake 8-11%.
Phorbol-myristyl acetate ( S nM) increased uptake
by only 4%. 5 nM staurosporine inhibited DOG
stimulation completely; SO nM staurosporine was
required to inhibit NB stimulation completely.
Sphingosine did not inhibit NE stimulation. Mon-
ensin increased 86Rb uptake 31% and completely
blocked the DOG effect; but reduced the NE effect
by only 26% (p=O.O8). In tubules from chronically
salt-loaded rats NE did not increase DAG concen-
tration but NE-stimulated S6Rb uptake was reduced
by only 23% (p=O.15). Thus DAG released by NE,
stimulates Na entry, probably through Na/H ex-
change. NE also stimulates Na/K—ATPase by acti-
vating a protein kinase which is insensitive to
DAG and TPA and is inhibited by staurosporine but
not sphingosine. NE stimulation of 86Rb uptake
requires glucose metabolism.
GLUCOCORTICOID INDUCTION OF THE NA/H
ANTIPORTER IN FETAL RABBIT KIDNEY. J.C. Beck.
M.S. Lipkowitz, and R.G. Abramson. Mount Sinai School
of Medicine, New York, NY.
We have previously shown that the Vmax of the
renal cortical brush border membrane (BBMV) Na+_
dependent glucose transporter and Na/H antiporter
both increase postnatally. Since glucocorticoids are
important modulators of postnatal development,
studies were performed to determine whether
administration of betamethasone (50 ug/kg IM for 2
days prior to delivery) affected either of these
transporters in BBMV prepared (by Mg precipitation)from term fetal rabbits. The kinetics of glucose
transport were assessed with an isotopic assay; the
kinetics of the antiporter were evaluated with the
fluorescent pH sensitive probe acridine orange.
Neither the Km nor the Vmax for the Na+_glucose
transporter was changed after betamethasone
treatment. In contrast, the Ymax of the Na/H
antiporter, but not the Km for Na+, increased
significantly (2 fold) in the betamethasone—treated
compared to untreated animals, reaching levels
comparable to those in adult rabbits. Na/K ATPase
activity in the renal homogenate also increased (4
fold) after treatment, while the specific activities
of 4 brush border enzymes were unaffected. These
studies demonstrate that glucocorticoids induce a
selective increase in Na/H antiporter activity in
renal BBMV that is associated with increased activity
of the basolateral protein Na/K ATPase. Although
these studies do not elucidate the mechanism for the
increases in transport and enzyme activities, thedisparate effects of the glucocorticoid on the
antiporter and the Na+_glucose cotransporter suggest
that different signals may be responsible for the
postnatal development of these transporters.
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ACTIVATION OF PROTEIN KINASE C (PKC) HAS A
BIPHASIC EFFECT ON Na,K-ATPase ACTIVITY FROM
RENAL PROXIMAL TUBULE CELL (RPTC) AND IN-
VOLVES PROTEIN PHOSPI-IORYLATION. A. Bertorellp,
A. Silveira, K. Geering and A. Aperia. Dept.of Pediatrics,
Dept of Blood Coagulation, Karolinska Institute, Stockholm,
Sweden & Inst. Pharmacologie, Univ. Lausanne, Switzerland.
Activation of PKC inhibits Na,K-ATPase activity in renal
proximal tubules(AJP 256:F370). Inhibition occurs after a lag
time of 20'. In this study we have evaluate the effect of L-
a-l-oleoyl-2-acetoyl-sn-3-glycerol(OAG) on ouabain—sensi-
tive Na,K-dependent 02 consumption(Na,K-q02) in RPTC.
Basal Na,K-q02(pmol/mg prot/h) was 31.7±3. Incubation
with 10 nM of OAG induced a biphasic effect, with an
initial stimulation of Na,K-q02(max 10') 57.4±7, followed
by an inhibition(significant at 20') 19.5±1. The effects were
abolished by sphingosine, a PKC inhibitor. Stimulation was
abolished by Amiloride 0.lmM(27,9±3). Amiloride alone has
no effect on Na,K-q02. Inhibition still occurred in the
presence of the Na ionophore, Amphotericine B
(AmB:42.8±3 vs AmB+OAG:3l.2±l). The initial stimulation
was attributed to an increase in sodium influx and the late
inhibition to a direct effect on the Na,K-pump. No changes
in ouabain-insensitive qO2 were observed in any protocols.
To evaluate whether PKC modulates Na,K-q02 by regulat-
ing the state of phosphorytion of membrane proteins,
RPTC were labelled with P. Incubation with OAG
induced an increase of P incorporation into several pro-
teins(Mr23OkDa:154%, 200kDa 120%, 1 l5kDa: 181%, 7OkDa:
139%). Western blot analysis with a Na,K-ATPase a -subunit
anti-serum detecl a lOOkDa protein, in which a 120%
incorporation of P was present after 20' incubation with
OAG. In conclusion, regulation of Na,K-ATPase activity in
RPTC might be accomplished directly by a protein
phosphorylation mechanism and/or secondarily to changes in
intracellular sodium.
FEASIBILTY STUDIES OF mRNA QUANTIFICATION IN SINGLE
DISSECTED NEPHRON SEGMENTS BY PCRAMPUFICATION OF
cDNA. Jnsie P. Brings, Karyn M. Todd, Jurgen Schnermann,
and Paul D. Killen. Univ. of Mi., Depts of Int. Med., Physiol.,
and Path. Ann Arbor, Mi.
Hybridization methods are not sensitive enough to quanti-
tale mRNA in single nephron segments. It has recently been
reported that polymerase chain reaction (PCR) amplifica-
lion of cONA can detect mRNA In single cells. The present
studies were undertaken to assess the applicability of this
technique to single nephron segments, using salt deprivation
as a model. PCR primers, complementary to nucleotide
sequences in adjacent exons in the rat renal renin or rat
G6PD genes, were selected to flank 400-SOObp sequences
containing a diagnostic restriction site. Using a plasmid
containing the rat renin cDNA (gift of KR Lynch) as a temp-
late, PCR amplification yielded the characteristIc product,
verified by restriction digestion. The amount of PCR product,
assessed semi-quantitatively by band intensity on acryl-
amlde gels and quantitatively by fluorescence using H33258,
depended on cDNA template concentration over a 4 log range.
Using 30 cycles amplification, detectable product was
obtained from 102 to 103 copies (=10-20 moles) of template.
cDNA was prepared from renal cortical RNA from salt loaded
and salt deprived rats and from single dissected nephron
segments. By both PCR and Northern blotting, renin mRNA
was found to be increased 6 to 8 fold in homogenates from low
salt rats. By PCR, G6PD mRNA was also enriched in homogen-
ates from low salt rats, consistent with earlier observations
that salt deficit increases G6PD actIvity In macula densa
cells. Renin mRNA was detectable from single dissected
JGAs, but not from single proximal tubules. Thus, PCR
methods permit semi-quantitative assessment of mRNA, and
have sufficient sensitivity to permit study of physiological
regulation of gene expression in single nephron segments.
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TRANSLOCATION OF H-K-ATPASE TO THE APICAL MEMBRANE
IN INTERCALATED CELLS (IC) OF RAT OUTER MEDULLARY
COLLECTING DUCT (OMCD) DURING POTASSIUM DEPLETION,
N.L. Brown*, K.M. Madsen, C.S. Wingo, A. Smolka*
and C.C. usher, Dlv. of Nephrology, University of
Florida, Gainesville, FL, and Dept. of Anatomy,
Med. Univ. of South Carolina, Charleston, SC.
Physiologic studies have provided evidence
for potassium (K) reabsorption in exchange for
proton secretion in the OMCD from rabbits on a
K restricted diet (Wlngo,CS: JCI 84:361, 1989).
Morphologically, K depletion (K+) is associated
with hypertrophy of the OMCD, and an increase
in surface density of the apical membrane of IC
suggesting the latter may be involved in K reclama-
tion. We used a mouse monoclonal antibody (Ab)
against hog gastric H-K—ATPase to identify cells
in the rat OMCD that contain H-K-ATPase, and to
examine their response to K+. Rats were fed a 0 mEq
KC1 diet (K+) or a 300 mEq KC1 diet (CON) for 14
days. Kidneys were perfused with paraformaldehyde
and processed for peroxidase Insitunocytochemistry.
Physiologic data below represent the mean±SD in mM
or mmol/24 hr (t, P <0,0001 vs. CON).
Plasma K 24hr urine K 24hr urine Na
CON 3.9±0.1 895±219 523±174
K+ 2.4±O.4t 1O±5t 571±143
Significant K+ was induced in the experimental
animals. Light microscopy showed diffuse labelling
with Ab against H-K-ATPase throughout the cyto-
plasm of IC in the OMCD in CON rats. In contrast,
labelling in rats with K. was primarily in the
apical region of IC. These findings suggest that
in response to K+ H-K—ATPase is transferred from
cytoplasmic structures to the luminal membrane of
IC in the OMCD to facilitate K reabsorption and
proton secretion.
ATP DEPLETION INHIBITS ACIDIFICATION- AND CELL
SHRINKAGE-STIMULATED NA/H EXCHANGE ACTIVITY IN
CULTURED RENAL EPITHELIAL CELLS (LLCPK-l). K. D.Burns ,
T. lomma* and R.C. Harris Vanderbilt Univ. Nashvffle, TN.
Peptide-induced activation of kinases modulates Na/H exchange
activity, presumably by phosphorylation of the exchanger and/or
regulatory proteins. The present studies investigated the role of
intracellular ATP in non-peptide stimulation of Na/H exchange. In
LLCPK-1 cells, NahiHF exchange, measured as Na-dependent [pH]j
increase in BCECF-loaded cells, was activated either by intracellular
acidification (A) or hypertonic shock (H). Complete depletion of [ATP],
induced by 60 mm incubation with rotenone and deoxyglucose, caused
72% reduction in NIL1CI-pulsed Na uptake sensitive to amiloride (1
mM) or ethylisopropylamilonde (10 lAM) measured in ouabaun-treatcd.
Na-depleted cells (totsl-5.01±O.97 vs. 2.81±0.33 nmol/mg pro./3 miii;
amil. insensitive-1.99±0.6 vs.l.96 amil. sensitive-3.02±O.44 vs
0.85±28; n=9; p.cO.OOl). Using [pH] clamping with nigericin. greater
relative inhibition of Na/H exchange was observed with lest A,
suggesting alteration of sensitivity to [pH]1. After 30 miii incubation
with 5 mM glucose, [ATP]m recovered to 14% of control (445±30 vs
3110±250 pmol/plate; n=3), and Na/H exchange was 50 of
control (n=3). The H-induced stimulation of amil sensitive 22Na uptake
(8.8±1.lnmol/mg pro/S mm; n=l0) was inhibited 100% by ATP
depletion (n=3). Partial inhibition of Na-dependent glucose and P04
cotransport were seen with ATP depletion:a-methyl glucose: 30±7%
(n3;p<O.O5); P04: 16±4% (n=4; p<05).However, Na-leucune coiransport,
and Na-independent transport of 2-deoxyglucose were unaffected by ATP
depletion. PMA stimulation of Na/I-l exchange was inhibited in ATP
depleted cells (amil sensitive: l.3l±.79 vs 0.01
neither a protein kinase C (PKC) inhibitor, staurosporune (lO- M) nor
PKC depletion with PMA preincubation significantly inhibited A
activation of Na/ll activity. In contrast. W7. a calmodulin dependent
kinase inhibitor, decreased A activated Na'iH exchange by 82±4% (2.42
vs O.4±.17 nmol/mg pro/3 miii; n=3; p<O.05 ) and H activation by
72±3% (n'.3;pc.0S). Thus, in LLCPK-1 cells, ATP depletion inhibits
acidification or cult shrinkage-activated Na/H' exchange. Inhibition was
also noted by the calmodulin dependent kinase inhibitor, W7. These
results indicate that [ATP]1 modulates Na/II exchange and suggest
tonic phosphorylation of the Na/H exchanger by cell kinases.
POSTNATAL CHANGES IN RENAL CORTICAL NaK-
ATPASE GENE EXPRESSION. Gianni Celsi, Yutaka
Fukuda*, Anita Aperia and GOran Akusjgrvi*. Department
of Pediatrics and Department of Microbial Genetics,
Karolinska Institute, Stockholm, Sweden.
The capacity of the proximal convoluted tubule (PCT) to
reabsorb Na increases postnatally. The NaK-ATPase enzyme
is the driving force for transepithelial ions transport. This
study examines the postnatal changes in NaKATPase gene
expression and enzyme activity in the renal cortex from rats
aged 10 to 50 days. Enzyme activity was determined as the
rate of ATP hydrolysis under Vmax conditions for Na, K
and ATP in single PCT segments (per mm lenght) and in
cortical homogenate (per mg prot). Enzyme activity did not
change between 10 to 15 days of age but increased rapidly
between 16 to 24 days, and then reached a stable value
about 40 days. The pattern of development was similar in
PCT segments and in cortical homogenate. Total mRNA
from 10,12,14,16,18,20 and 50 day-old rats (n=3-8 in each
group) was extracted from renal cortex and hybridized with
alfal cDNA (the dominant isoform of the alfa catalytic sub-
unit expressed in adult rat kidney). Actin cDNA was used as
reference. The blots were quantitated with scanninng densit-
ometry. The abundance of alfal mRNA relative to total
RNA was somewhat lower in 10 and 12 day-old rats when
compared to adult rats. In rats aged between 14 to 20 days
the mRNA abundance was higher compared to adult value.
ACtin mRNA relative to total RNA did not change with age.
Conclusion: the NaK-ATPase alfal gene is constantly acti-
vated during postnatal renal development but is selectively
stimulated between 14 to 20 days of age.
FUROSEMIDE INCREASES CYTOSOLIC CALCIUM
CONCENTRATION IN MACULA DENSA CELLS.
Yoon-Sik Chang', Michael Higdon and P. Darwin Bell.
Univ. of Alabama at Birmingham, Birmingham, Al 35294.
Previous studies indicate that macula densa cells exhibit
basolateral membrane depolarization in the presence of
furosemide independent of luminal [MaCI]. The purpose
of these studies was to determine if furosemide snduced
depolarization might lead to increases in macala densa
cytosolic calcium concentration. Rabbit cortical thick
ascending limbs with attached glomeruli, loaded with fura
2, were bathed in a 290 mOsm Ringer solution and
perfused with either 30 mM or 150 mM NaC1 containin
perfusates with or without 50 uM furosemide. Fura
fluorescent measurements were performed in macula
densa cells using a photometer system. Macula densa
cytosolic calcium concentration averaged 79 17 nM
(n= 10) at 30 mM NaCI and increased to 120 25 nM
upon switching to the 150 mM NaC1 perfusate containing
furosemide (p<O.OO1). In addition, macala densa
cytosolic calcium concentration increased significantly
from 84 22 nM to 103 24 nM upon switching from 30
mM luminal [NaC1J to the same solution but containing
furosemide. To further evaluate calcium entry into
macala densa cells, tubules were incubated in 5 uM
nifedipine. Macala densa cytosolic calcium concentration
averaged 95 26 nM (30 mM NaC1 perfusate) and failed
to increase (87 12 nM) upon switching to the 150 mM
NaC1 perfusate containing furosemide in the presence of
nifedipine (n =6, p >0.1). Thus, macala densa cytosolic
calcium concentration increased under conditions where
macala densa basolateral membrane potential should be
depolarized. Blockade of this effect by nifedipine suggests
that macula densa cells may contain voltage-dependent-
calcium-channels that are responsive to luminal NaCl
induced alterations in macala densa basolateral
membrane potential.
EFFECTS OF DIURETIC TREATMENT AND DIETARY SODIUM
ON THE RENAL THIAZIDE-SENSITIVE ION
"TRANSPORTER'. Z. F. Chen', D. A. Vaughn', K.
Beaumont & D. D. Fanestil. Univ. Calif. San
Diego, La Jolla, CA
3H-metolazone (MTZ) binds to the apical mem-
brane of rat DCT with the affinity and phar-
macological specificity expected for binding by
the thiazide-sensitive ion transporter. To begin
elucidating the factors regulating this trans-
porter, we determined the affinity and, density of
the binding of 3M-MT to renal cortical membranes
following: (i) acute (60') injection of 40 mg/kg
hydrochiorothiazide (HCTZI, (ii) chronic (5 days)
injections of HCTZ, (iii) chronic (7 days)
infusion with 64 mg/kg/day furosemide + NaC1/KC1
drinking solution (F); or 14 days on a Na
deficient diet plus (a) deionized water, (b) 0.1%
NaC1, or (c) 0.9% Mad. The density of the bind-
ing Sites was increased by all diuretic treatment
protocols: (i) acute HCTZ by 46.9%, (ii) chronic
HCTZ by 46% and (iii) F by 101%. In contrast
varying dietary Na from 0.58 to 7.6 mEq/day did
not produce alterations in binding of 3H-MTZ.
Only the Na-deficient animals, which failed to
grow normally, had a diminished density of bind-
ing. We conclude that the density of 3H-MTZ bind-
ing sites is not modulated within the normal
range of dietary Na intake. However, since prior
workers have shown that HCTZ decreases and F
increases Na-K-ATPase activity of rat OCT cells
(presumably in the basolateral membrane) while we
find that HCTZ and F both increase the density of
3H-itZ binding (presumably in the apical membrane
of rat OCT cells) compensatory adaptations of
these apical and basolateral ion transporters can
be independently controlled.
THE EFFECT OF CHOLERA TOXIN (CTX), PERTUSSIS
TOXIN (PTX) AND CTPS ON HIGHLY SELECTIVE NA
CHANNELS IN A6 CELLS. 0. C. Eaton & B. N. Ling*,
Emory Univ., Med. & Physiol , Atlanta, GA.
Patch clamp was used to study the role of
guanosine nucleotide binding proteins (C-pro-
teins) in regulating high selectivity, low
conductance Na channels in the apical membrane of
A6 renal cells grown in aldosterone on permeable,
collagen supports. After a cell attached patch
was obtained, CTX (250ng/ml), which ADO' ribosy-
lates stimulatory C-proteins, was added to the
apical bath (n=7). After 5-10 minutes there was a
consistent relative increase in open channel
probability (O'o) and the appearance of 1-5 "new"
channels (#chs). Increased channel activity was
not sustained and Po returned to baseline after
30 minutes. A similar transient increase in Po
and #chs occurred 10 minutes after the apical
application of PTX (250ng/ml), which AD? ribosy-
lates inhibitory C-proteins (n—8). The current-
voltage relationship revealed that single channel
conductance and reversal potential was unaltered
by either toxin. To explore whether this effect
was mediated by C-proteins structurally intimate
with the apical Na channel protein or indirectly
via other structurally distant cellular G-
proteins, inside-out patches were used. Without
CTX or PTX, Ha channel activity in excised
control patches never increased and always
dissappeared after 20 minutes, but if CTX (n5)
or PTX (n=7) was added to the cytoplasiuic bath Po
and #chs transiently rose. Application of CTPIS
(0.1mM) to the cytoplasmic surface also increased
Na channel activity (n—ll); CDP4S (0.1mM) did
not. Conclusion: 1) Channel activation by CTX and
PTX implies that both stimulatory and inhibitory
C-proteins modulate the number and kinetics of
single high selectivity Ha channels. 2) This
study indicates that C-proteins structurally




REGULATION OF THIAZIDE DIURETIC RECEP-
TORE BY DISTAL SODIUM CHLORIDE LOAD.
D.H.Ellison, H.Velazquez & P.S. Wright. Yale Univer-
sity School of Medicine and VA Medical Center, New
Haven, CT.
Na & Cl cross the apical membrane of distal convo-
luted tubule (DQT) cells via a thiazide-sensitive elec-
troneutral pathway. Loop diuretics, when administered
chronically, increase Na & Cl delivery to the DCT, cause
hypertrophy of DCT cells, and increase the ability of the
DCT to transport Na & CL To investigate whether
chronic diuretic infusion affects thiazide diuretic
receptors, rats were treated with furosemide (F) or ye-
hide (C) via osmotic pump for 7 days as previously de-
scribed (JCI 83:113, '89) Diuretic treated animals drank
saline to replace urinary losses. Renal cortical mem-
branes were prepared by homogenization in tris phos-
phate and centrifugation, at low and then high speed.
Equilibrium binding of [3H]-metolazone (MTZ, 0.5 to 12
aM) per mg protein was measured at 4 hours, Mem-
branes were incubated in tris phosphate buffer with 50
mM N5HCO3 and acetaxolamide (to block binding to
carbonic anhydrase). The difference between binding in
the presence and absence of 2x105 M hydrochloroth-
iazide (HCTZ) indicates high affinity thiazide binding
(Beaumont et al., PNAS 83:2311, '88). Binding in the
absence of HCTZ increased following F treatment (from
0.18 in C to 0.38 pmo)Jmg protein in F rats when incu-
bated with 0.5 nM Mfl), whereas binding in the pres-
ence of HCTZ did not change. Scatchard analysis indi-
cates that the maximal binding capacity (Bmax) for
high affinity sites was greater in F than in C (2.8±0.5 vs
1.1±0.1 pmo)Jmg protein, P.zO.005) whereas the equi-
librium dissociation constant (Kd) did not change
(3.9±0.8 vs 2.9±0.3 nM). These data indicate that
chronic F treatment may stimulate DCT ion transport
by increasing the number of NaC1 cotransporters.
EnacT OF HYPOKALEMIA ON THE RENAL. RESPONSE TO
ALD0STER0Na. J. Ethier, H. Sonnenberg, U.
Nonrath, M.L. Nalperin. Department of Medicine
and Physiology, University of Toronto, St.
Michael's Hospital, Toronto, Ontario.
In potassium (K) deprived individuals,
aldosterone (A) failed to increase the rate of
K excretion and K secretion in the cortical
distal nephron (CDN) as evaluated by the
transtubular (K) gradient (TTKG). This
apparent resistance to the keliuretic effect of
A after a period of hypokalemia could be the
result of either a true resistance of the CDN
or to a very high rate of K reabsorption in the
aedullsry collecting duct (MCD). To test these
hypothesis, rats underwent aicrocatheterisation
of the MCD to measure the TF/P(K) close to the
CDH (index of K secretion) and the reabsorption
of K along the MCD. Rats (n 7—9 per group) had
the following preparation for 7 days; group I,
low K diet, group II, low K diet and 5 mg DOCA
the day before the experiment and group III,
normal diet and DOCA 4 mg/kg sw/day.
Group (K)plasma TF/P(K) Fractional
sssol/l reabsorption of K
7. 3.3 0.3 0.8 0.3 69
II. 2.9 0.3 1.4 0.9 64
III. 3.5 0.3 3.1 1.2 29
Conclusion; True resistance of the CDN to the
kaliuretic effect of DOCA occurs in
hypokalemia. It is most evident if hypokalemia
preceedes the administration of DOCA. Chronic
DOCA decreases the reabsorption of K in the
medulla induced by hypokalemia.
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POTASSIUM CHANNELS IN THE LUMINAL MEMBRANE
OP THE ISOLATED PERPUSED THICK ASCENDING
LIMB (TAL) OP RAT KIDNEY. Rainer Greger,Markus Bleich, and Eberhard Schlatter,
(intr. by Janea A.Schafer). Univ. of
Freiburg, Physiol. Inst., Freiburg FRG.
The propertiem of K+_channels in
the luninal membrane of isolated perfused
rat TAL segments were exanined with the
patch clamp technique. The channel was
studied in cell attached (g = 60±6 p5, n
= 28) and in cell excised configuration (g
= 72±4 p5, n = 34, pipette 145 mmol/l
Ed). Its permselectivity sequence was
K+=Rb+=NHX C5+>Li+>>Ma+. Rb', Cs+, and
N4were not conducted and inhibited the
K+_current. In symmetrical high Mdl
solution this &-channel did not conduct
K+. The open probability of this channel
was increased with depolarization. It was
inhibited by Ba (halfmaxinally at 0.07
mmol/l), verapamil, diltiazen, quinine,
and quinidine (0.1-1 pnol/l). The amino
cationa lidocaine, TEA, and choline
(10—100 nnol/l) also blocked this
K-channel. The channel open prqbabilit
was downregulated by cyosolic Ca + > l0
nol/l and by AT? a l0 mol/l. Decreasing
the cytosolic pH by by a 0.2 units reduced
the open probability two fold. The
described K+_channel differs in several
properties from the K+_channels of other
epithelia and of renal cells and PAL cells
in culture. It appears to be responsible
for K+_recycling in the TAL segment.
Supported by DFG Gr 480/9.
APICAL, Ba-5ENSITIVE C CHANNELS MEDIATE NH4 ENTRY
IN MOUSE MEDULLARY THICK LIMBS OF HENLE: REGULATION
BY pHi. ,, Hebert, D. Kikeri*, and M.L. Zeidel.
Harvard Medical School, Doston, MA.
In aouse HAL an apical Ea2-sensitive pathway
(DSP) mediates significant entry but not exit of
HR4 (apparent rectification); NH4 entry acidifies
pHi (Nature 339:478,1989). To examine regulation of
NH entry via asp, S-HAL pHi was measured using
DCECF. In RaPES-buffered Ringer's, p11 7.4, initial
aa2-sensitive (ES) acidification rate after
addition of 5 mM NR4C1 at initial pHi of 7.42±0.02
was 0.97±0.09 pH unit/sin, or an initial NH4 entry
rate, 3NH4sa' of 22.9±0.7 isM/s (buffer capacity
—37.3±1.0 isM/pHi unit). The calculated current due
to this (J554)55, 0.89 mA/cm2, is similar to the C
current estimated uain& known properties of the HAL
ES C channel (1 mA/cm). Reducing initial pHi to
7.26±0.02 reduced NH4)B5 by 29% to 16.3±1.0 mM/a;
this reduction was greater than the calculated 17%
reduction of the initial NH4 electrocheaical
gradient (ECG). Resting pHi in the presence of S sH
HH4C1 averaged 7.09±0.02. Under these conditions,
total cell NH4 entry inclusive of Ns4sa)
and exit of )f)4 are equal. (54) at this resting
pHi, obtained by abrupt inhibition of NH4 entry
with Ee2 + furoaeaide + ouabain, was reduced by
97% to 0.6±0.1 mM/s. This dramatic reduction in
Ns4t occurred despite only a 38% reduction of the
initial NH, EGG. We conclude a) the known apical
C conductance of HAL is sufficient to permit the
observed high rates of ES NR, influx. b) The
level of pHi regulates the rate of NH4 entry via
K' channels; the apparent rectification of NN4
transport via DSP may be due to the reduction of
pHi brought about by the high rate of Nil4t entry.
Na-K-PUMP CURRENT MEASUREMENT IN THE TBM CELL
LINE: EARLY EFFECT OF ALDOSTERONE. Jean-Daniel
Norisberger*, and Bernard C. Rossier* (intr. by
Gerhard Giebisch), Inatitut de Pharmacologie,
Lauaanne, Switzerland.
Aldoaterone stimulatea sodium transport in
tight epithelia. Although its long term effects
include de novo synthesis of Na-K-ATPase, the
early response to aldosterone has been mainly
attributed to an increase of the apical membrane
sodium conductance and the regulation of the Na-
K-pump activity in this phase is not well known.
Transepithelial and intracellular potentials
measurements by aicroelectrodes were performed
in the confluent epithelium formed by the TBM
cells grown on collagen membranes (the TBM cell
line originate from the urinary bladder of the
toad). The cells had been exposed for 3 hours to
300 nN aldosterone (A) or to the solvent (C).
Single membrane conductances were obtained by
equivalent circuit analysis. Na-K-pump current
measurements were performed under V.,,... con-
ditions: the cells had been loaded with Na by a
30-sin exposure to a K-free basolateral solu-
tion. In the presence of barium (2mM), addition
of K (12 mM) hyperpolarized the basolateral
sembranebyl8+5snd65+ Say, mA andC,
respectively. As this hyperpolarization could be
abolished by ouabain (laM), it was attributed to
the electrogenic activity of the Na-K-pump. The
calculated values of the Na-K-pump current were
361 65 (A), and 201 + 28 (C) pA.cm-2,
(P 0.05). These data indicate that the number
of active Na-K-pump units at the basolateral
membrane is increased during the early response
to aldosterone.
CORTICOSTEROID STIMULATION OF CATION TRANSPORT BY
RAT INNER MEDULLARY COLLECTING DUCT (IMCD) IN
CULTURE. RF Husted, JR Laplace* and JB Stokes.
Univ. of Iowa Coil, of Med., Iowa City, IA.
Aldosterone (ALDO) causes an increase in Ma
absorption and K secretion by the cortical col-
lecting duct, To investigate steroid effects on
Ma and K transport by IMCD, cells were obtained
from Wistar rats and cultured on filter-bottom
cups in a supplemented serum-free medium for 3
days and for 2 days in a medium from which
steroids were removed (SF). For the next 24 hr
the cells were grown either in SF or in SF sup-
plemented with steroids (100 nM). The short-cir-
cuit current sc was stimulated by dexametha-
sone (DEX: 3.5 fold) and ALDO (2.8 fold). The
glucocorticoid (CC) antagonist RU38486 biocked
the stimulation of 1sc by DEX hut not by ALDO and
the mineralocorticoid (MC) antagonist
spironolactone blocked stimulation by ALDO but
not by DEX. Net Na and K fluxes were measured by
comparing the composition of the solutions
bathing the two surfaces of the filter-bottom
cups. Both ALDO and DEX increased active Na
absorption across the monolsyers. Net rates of K
secretion were low in sll conditions. Apical Ns
uptake was not different than the tsc and both
were completely inhibited by 50 pM sxsiloride in
all tissues. Apical 56Rb uptake was relatively
low and was not consistently affected by either 1
aM ssiloride or 5 sM Ba in the apical solution.
Apical Ba did not alter the transepithelial con-
ductance of amiloride-trested tissues. Thus, in
contrast to the cortical collecting duct, K
secretion by the IMCD is minimally enhanced. MC
and CC stimulate electrogenic Na absorption by
IMCD via separate receptors.
Cl TRANSPORT ACROSS THE BASOLATERAL MEMBRANE
(BLM) IN RABBIT PROXIMAL CONVOLUTED TUBULES
(PCT): ITS MAGNITUDE AND THE RELATIVE CONTRIBU-
TIONS OF DIFFERENT TRANSPORTERS. K, Ishibsshi*,
F. Rector, and C. Berry. UC San Francisco.
KC1 cotransporter, Ns dependent and independent
Cl/NCO3 exchangers have been identified in BLM
of PCT. To analyze their relative contribution
to basolateral Cl exit during trsnscellulsr
Cl absorption (high Cl, low HCO3 + forsate lumen;
ultrafiltrate-like ÷ formate bath) initial rates
of intracellular Cl activity (aiCl) reduction
following bath Cl removal were compared: (1)
bath Cl0; (2) Na,Cl0; and (3) HCO3,Cl0. With
rapid bath exchange system (Strange snd Spring,
Kidney Int. 30:192) and rapidly responding,
double-barreled Cl selective microelectrodes
(T½:l50 as), the initial rate of aid reduction
following bath C10 was 4.4±0.4 mN/s (nl9);
Cl f1ux347 pmol/sm/min. Following bath Na,C10
this rate was reduced to 25.1±5.07. and following
bath MCO3,Cl=O it was reduced to 18.0±4.8% (n5,
paired). The difference between (2) and (3)
was not significant, indicating little Na indepen-
dent Cl/MCO3 exchange. The Cl flux with bath
NCO3,C10 may be KC1 cotrsnsporter. The contribu-
tion of KC1 cotrsnsporter was examined by nullify-
ing the chemical driving force for KC1 exit
by raising bath K to 20 eN. Initial rate of
siCl increase was 0.057±0.005 mN/s, (n9); Cl
flux4.5 pmol/mm/min, far less than transcellulsr
Cl transport rate.
We conclude that (1) Cl efflux across 8th
of rsbbit PCT is large enough to explain trsns-
cellulsr Cl transport, (2) Na dependent Cl/NCO3
exchanger is the predominant Cl exit mechanism,
(3) KC1 cotransport contribution is small.
MEASUREMENTOF INTRACELLULAR POTASSIUM
IN RAT MESANGIAL CELLS (MCs) WITh A NEWLY
DEVELOPED FLUORESCq,NT POTASSIUM
INDICATOR. S.E. Kasner , W.F. Boron, and MB. Gain,
Yale Schoo) of Medicine and VAMC, New Haven, CT.
We have examined the intracellular potassium
concentration ([K+Ji) in cUltured rat MCs by use of the
Potassium-Binding Fluorescent Indicator (PBFI), a dye
recently developed by Tsien, et a). MCs (passages 3-9) were
grown to subconfluency on glass cover slips, serum-starved
for 24h, and were then incubated at 37eC in 5 RM PBFI (the
cell-permeant acetoxymethyl ester form) and 0.04% Pluronic
F-127 (a detergent that enhances dye-loading) for 90 mm.
Fluorescence of the cells was studied by placing the cover
slips in cuvettes in a spectrofluorometer. PBFI exhibited an
excitation maximum at 340 nm, a relatively K+insensitive
isosbestic point near 380 nm, and an emission maximum at
500 nm. Autofluorescence of MCs contributed less than 5%
of the signal at 340 nm and was negligible at 380 nm. The
excitation ratio of the luminescences at 340 nm and 380 nm at
a constant emission at 500 nm were used to measure [K+]t.
The K+ ionophore valinomycin was used to clamp K+] to
known [K10 and thereby obtain an intracellular calibration of
the dye. The dependence of the fluorescence ratio on
conformed to Michaelis-Menten behavior, with KM at 120
mM (n=40, pccO.00l). Norma) resting [K]1 was deter-
mined in MCs to be 107±10mM (n=16). When exposed to
0.5 mM ouabain, [KJj fell by 16% (n=7, pcO.05) within 5
mi Barium (1 mM) caused an abrupt increase in [K]
(>150 mM) followed by a gradual return to steady-state
[K+]1. We conclude from these findings: 1) MCs possess
the ouabain-sensitive Na+/K+ATPase and barium-sensitive
K+channe1s, and 2) determination of [K+] and its
regulatory mechanisms in MCs can be achieved through the
use of the fluorescent dye, PBFI.
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EFFECTS OF REMOVAL OF EXTRACELLULAR CALCIUM (Ca)
ON POTASSIUM (K) FLUX IN THE CORTICAL COLLECTING
TUBULE (CCT). James S. Kaufman and Robert J.
Hamburger. Renal Section, Boston VA Medical
Center, Boston, MA.
Changes in intracellular Ca have been shown to
modulate the activity of K channels in a variety
of epithelia. We examined whether changes in
extracellular Ca affect K flux K' pmol mm min
in the isolated CCT of the rabbit. In initial
studies Ca was removed sequentially from the
bath, the perfusate (PF) and finally both solu-
tions. In S tubules was -17.9±4.6 in the
control period (bath and PF Ca were 1.8 mM), was
unchanged with the zero Ca bath (-18.1±3.8), de-
creased significantly (p<O.05) with the zero Ca
PF (-6.4±1.2), and did not change further when
Ca was also removed from the bath in the pre-
sence of the zero Ca PF (-7.9±3.2). In 5 ad-
ditional tubules, when Ca was only removed from
the bath there was no change in In 10 tu-
bules which were perfused with both the control
and zero Ca PF selected randomly, 2K was signifi-
cantly (p<O.OS) lower with the zero Ca PF
(-14.4±2.0 vs. -18.4±2.1). To determine whether
the effects of zero Ca PF were due to changes in
Ca absorption, we perfused the tubules with the
normal Ca PF in the presence and absence of a Ca
entry blocker, either cobalt 1 mM, or lanthanum
0.4 mM. In 6 of 9 tubules decreased in the
presence of the Ca entry blocker and the mean
decreased from -20.6±3.5 to -14.2±4.6. No ef-
fect on was seen when cobalt was added to the
bath. In none of the studies were significant
changes in transepithelial voltages observed.
These studies suggest that apical Ca entry is a
modulator of K secretion in the rabbit CCT.
REGULATORY VOLUME DECREASE IN CULTURED RABBIT
PROXIMAL TUBULE CELLS: EVIDENCE FOR ACTIVATION OF
CA—DEPENENT POTASSIUM CURRENTS. Katsumas
Kawahara , Aiichiro Ogawa , and Makoto Suzuki(intr. by G. Giebisch). Univ. of Tokyo & Jikei
Univ., Dept. of Physiol. & Internal Med., Tokyo.Proximal rabbit tubule cells, grown in culture
for 1—3 weeks, show regulatory volume decrease
(Rim) when exposed to hypotonic (3/4 x isotonic)
solution. Omitting Ca from and adding 0.1 mM EGTAto the bath solution slowed the time course of
RVD significantly. Use of the whole—cell patch—
clamp technique (pipette filled with KC1, zero Ca
and 0.08 mM EGTA) allowed the measurement of K
currents and of single maxi K channels (single
channel conductance: 180 p8). Following exposure
to hypotonio shook, average transmembrane cell K
currents (at 0 mV clamp potential) significantlyincreased from 0.78 in control to 6.8 pA in
hypotonic solutions. These currents were reduced
upon reduction of bath Ca from 1.8 mM to zero and
of intracellular Ca by chelation with 5 mM EGTA.
Addition of 5 mM Ba almost completely blocked the
RVD—induced K currents. Measurements of cell
membrane potentials (zero current clamp) duringRVD demonstrated first a period of
hyperpolarization (from —29 to —47 mV (n5),
followed by depolarization to —31 mV (SO sec
after cell—swelling). Bath application of A23187
(1 uM) mimicked these biphasic voltage changes of
initial hyperpolarization and secondary
depolarization. Replacement of chloride (Cl) by
gluconate completely abolished the Rim—induced
secondary depolarization. In conclusion, cell
swelling activates K and Cl currents, and
intracellular Ca may play a key role in eliciting
these volume—induced ion currents.
CYTOSOLIC Mg2 MODULAThS WHOLE CELL K /4J)
Ct CURRENTS IN CORTICAL THICK ASCENDING LIMB
(TAL) CELLS OF RABBIT KIDNEY. EKe1enouri& Depart-
ments of Medicine and Physiology, University of Pennsyl-
vania, Philadelphia, PA 19104
Cytosolic magnesium ([Mg2]) may regulate cell func-
tion by modulating ion channels and transport mechanisms
in Ienal tubular cells. The TAL is the major site of
Mg+ transport and a segment in which a significant
portion of ATP ,lltilization is devoted to NaC1 transport.
The role of [Mg-'] was examined in cortical TAL cells
from rabbit kidney established in long-term culture by
transformation with a non-replicating SV-40 virus. The
cells were studied using the whole-cell patch-clamp tech-
nique. Internal solutions contained KC1 120 mM, EGTA
10 mM, CaC12 100 nM and varyjg amounts of MgATP
and MgC12 to produce free [Mg] of 1 and 9.4 mM
with constant (4 mM) ATP levels. Control cells dialyzed
with 1 mM [Mg2+ ] exhibited a linear current with a zero
net current at -43 6 mY (n=l3). Ba2+ (5 mM) inhibited
50% of outward current and shifted the zero net current
toward zero -10 10 mV. The Ba' + sensitive componenthad a reversal potential close to EK. Bumetanide (200
uM), on the other hand, markedly reduced the inward
current and resulted iAI a shift to -75 8 mV (n=3).
Internal 9.4 mM [Mg'] markedly inhibited whole cell
currents and shifted the net zero Current to -106 10 mY
(n =6, p <0.05). The data demonstrate the existence of K+
and C1 channels in these cells which retain their original
transport characteristics. High [Mg'] suppressed both
the K+ and Cl currents and markedly hyperpolarized
the cell interior. The data suggest that increasing
[Mg2 ]i modulates ion transport in the TAL by functioning
as an internal K and/or Clchannel blocker. As [MgZ+Jj
is expected to rise significantly during ischemia, this
may represent an endogenous mechanism to protect against
energy consumption, ATP depletion and cell death.
ALDOSTERONE DOES NOT ALTER CELL SURFACE
EXPRESSION OF THE EPITHELIAL Na CHANNEL IN A6
CELLS. T.R. Klevman, S. Ernst,* B. Rossier,* and J.P.
KraehenbuhL* Univ. of Pennsylvania. Philadelphia, PA,
Univ. of Michigan, Ann Arbor, MI, and Univ. of Lausanne,
Epalinges, Switzerland.
The amphibian epithelial cell line A6 expresses an
amiloride-sensitive Na channel which is functionally restricted
to the apical plasma membrane and is regulated by aldostemne.
We examined whether the pool of Na channels expressed at the
apical cell surface changes following stimulation of Na
transport by aldosterone. A6 cells were seeded on collagen
coated polycarbonate filters. After 9 days in culture the cells
were incubated 16 h with either aldosterone (300 nM) or
spironolactone (30 uM). The short circuit current, a measure of
net transepithelial Na transport, was 4 fold greater in
aldosterone treated cells. To detect Na channels at the plasma
membrane, A6 cell apical plasma membrane proteins were
specifically radioiodinated and Na channels were then immuno-
precipitated with anti-Na channel antibodies. These monoclonal
antibodies were raised with an anti-idiotypic approach and are
directed against the amiloride binding site on the Na channel.
Immunoprecipitated radiolabeled proteins were identified by
SDS-PAGE and autoradiography. A complex of polypeptides,
varying in apparent molecular weight from 50 kDa to 230 kDa,
was found restricted to apical plasma membrane. The amount
present did not differ significantly in A6 cells exposed to
aldosterone or spironolactone (n=5). However, although a 70
kDa polypeptide was observed in cells treated with aldostemne,
a 70-80 kDa doublet was noted in cells treated with
spironolactone. In conclusion, these results suggest that
regulation of Na transport in A6 cells by aldosterone does not
require concomitant changes in the pool of Na channels at the
apical cell surface, Post-translational modification of the 70 kDa
subunit may provide a mechanism by which aldosterone
regulates the Na channeL
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Na:K PUMP ABUNDANCE AND FUNCTION IN MDCK
MONOLAVERS: EFFECT OF LOW AMBIENT POTASSIUM.
Satish Kumar. Jeffrey A. Berg and Adrian I. Katz. Univ.
of Chicago, Dept. of Medicine, Chicago, Illinois.
Low K increases Na-K-ATPase activity in renal
tubule cells (and several cultured cell lines), and recent
evidence suggests that in outer medullary collecting
tubules of K-depleted rats additional Na:K pumps may be
expressed on the luminal surface where they could
energize K absorption(AJP 252:F437). We studied the
effect of low K on side-specific expression and activity of
the Na:K pump in MDCK cells, a tissue culture model of
distal renal tubular epithetium.
Confluent monolayers grown on teflon filters in
dual chambers were exposed to low K medium from 45 mm
to 72 h. After both acute (45 mm) and longer-term (24-
72 h) exposure to low K (0.7 mM), cation cycling rate of
existing pump units (measured by ouabain sensitive 86Rb
uptake) increased substantially (45 mi 105j3.8 vs.
control 54.6jl.8; 72 h, ll5.3j8.7 vs. control 6Sj4.l
nmotes/cm2m; both p < .01) while there was no
significant change in total cell Na-K-ATPase (ATP
hydrolytic activity under Vmax conditions in cell lysates)
or in the side-specific surface pump density (specific
[3H]-ouabain binding). Although a small quantity of Na:K
pumps (<10%) was consistently present apically, it did
not increase further after exposure to low K or when the
monolayers were provided K only from the apical side.
In MDCK monolayers low K enhances the rate of 1<
uptake by the existing pump units but does not increase the
total number of pumps or their deployment on either cell
surface. The reason(s) for the divergent behavior of this
cell line is unclear.
APICAL Na:2Cl:K CO-TRANSPORT IN MACULA
DENSA CELLS. J.Y. Lapointe1, P.D. Bell2, and J.
CardinaV. G.R.T.M., Univ. of Montreal, Quebec1,
Dept. of Physiol. and NRTC, Univ. of Alabama at
Birmingham, Birmingham, A1abama2.
Previous studies indicate that increases in apical
NaCI concentration depolarize macula densa cells(MD), although the mechanism for apical NaC1
transport was not identified. To determine the pathwayfor MD apical NaCI transport, we utilized
microdissected cortical thick ascending limbs (cTAL)
with attached lomeruli and conventional
microelectrode techmques. MD basolateral membrane
potential (Vbl) decreased from -54.7 3.1 mV to -27.5j 3.5 mV (n=22) with increases in luminal NaC1 from
20 to 150 mM. Addition of 50 uM furosemide in the
presence of 150 mM NaC1 did not significantly change
Vbl. Likewise, Vbl remained depolanzed when luminal
NaC1 was reduced to 20 mM in the continued presence
of furosemide, whereas with 20 mM NaC1 alone, Vbl
repolarized by 26 4.1 mY. Finally, addition of
furosemide in the presence of 20 mM NaC1 depolarized
Vbl by 36 5.7 mV (n=8). In other studies, luminal
Na or Cl was increased from 20 to 150 mM. Increased
Na produced a 6.9± 1.2 mY (n=9) depolarization while
Cl addition depolarized Vbl by 8.2 1.7 mY (n=5)
suggesting that both ions are involved in NaC1 induced
MD depolarization. Removal of K from the luminal
perfusate elicited a slow hyperpolarization of -14 2.9
mV (n=9). These results are all consistent with the
existence of an apical Na:2C1:K transporter in macula
densa cells. Since furosemide elicits effects which are
similar to that obtained by 150 mM Naa, this suggests
that at 150 mM NaCI, transport is at or near equilibrium
and that MD cells secrete NaC1 at low lununal NaC1
concentrations.
ATTENUATED NATRIURETIC RESPONSE TO RENAL
INTERSTITIAL VOLUME EXPANSION (RIVE) IN SODIUM
DEPLETE RATS. Timothy S. Larson*, John A. Haas*
and Franklyn 8. Knox. Dept. of Med. & Neph. and
Physiol. & Biophys. Mayo Clinic and Foundation,
Rochester, Minnesota.
Injection of 100 iL of 2.5% albumin directly
into the renal interstitium (RIVE) of the rat fed
a normal sodium diet causes an increase in renal
interstitial hydrostatic pressure (RIHP) and
natriuresis. We examined the effect of a low
sodium diet on the natriuretic response to RIVE.
Urinary sodium excretion was measured in rats
receiving either normal or low sodium diets before
and after RIVE. RIVE increased fractional excre-
tion of sodium significantly from 0.64 + 0.16% to
1.95 + 0.53% in rats fed a normal sodium diet
(N = ) while no change was observed in rats
(N = 9) fed a sodium deficient diet (0.12 + 0.02%
to 0.13 + 0.02%). MAP and GFR were not signifi-
cantly different between the groups. A third
group of animals were fed a sodium deficient diet
and received a continuous intravenous infusion of
saralasin at 2 ig/kg/BWt (N = 8). RIVE increased
RIHP significantly (2.9 + 0.8 to 4.6 + 0.8 rmnHg,
P<O.O1) in this latter group as well as in animals
on a low sodium diet not receiving saralasin (4.1
+ 0.8 to 7.5 + 1.1 m,Hg, P>O.O1). MAP and GFR
were not signTficantly different from the groups
not receiving saralasin. Urinary fractional
excretion of sodium increased significantly from
0.10 + 0.02% to 0.15 + 0.03% (P<O.O5), however,
these values were not significantly different from
those animals fed a low sodium diet not receiving
saralasin. These findings indicate that the
natriuretic response to RIVE is markedly
attentuated by sodium depletion.
SINGLE NA AND K CHANNEL EVENTS IN APICAL MEMBRANE
OF RABBIT CORTICAL COLLECT,NG TUBULE (CCT)
PRIMARY CULTURES. B. N. Line & D. C. Eaton,
Emory univ., Med. & Physiol., Atlanta, CA.
Rabbit CCT primary culture preparations
(Bello-Reuss & Weber, AJP 252: F899, 1987) were
exposed to 1.5 uM aldosterone. Patch clamp was
utilized to obtain single channel recordings from
the apical surface. Cell attached patches (bath &
pipet soln. 1mM): 136 NaC1, 5 KC1, 1 CaCl2, 1
MgCl, 10 HEPES, pH 7.4) with the K channel
blociter BaC12 (1mM) added to pipets revealed two
Na channel types. The most common type had a 2-
5pS conductance, non-linear I-V relationship and
inward current (pipet to cell) at all applied
potentials (Vp) > -8OmV (n—15). Rarely, a linear
S-lOpS channel with inward current at Vp >-4OmV
(n—4) appeared. When aniiloride (luM) was added to
the pipet, Na channel open probability (Po)
decreased in both channel types. In excised
inside-out patches, Na:K selectivity for the two
channels was estimated from reversal potentials
to be >10:1 and <5:1 respectively. In addition,
two K channel types appeared in cell attached
patches (bath & pipet soin. as above) with
amiloride (lOuM) added to pipets. At Vp from
+4OmV to -80eV outward currents (cell to pipet)
with a single channel conductance of 6-8pS (n—3)
were seen. Also a different type of outward
current with a larger voltage amplitude was seen
only at depolarizing Vp < -8OmV (n—5). In this
latter K channel, Po increased dramatically with
depolarization. Conclusions: 1) The apical
membrane of aldosterone stimulated rabbit CCT
primary cultures contains a) both low conductance
(high selectivity) and high conductance (low
selectivity) amiloride inhibitable Na channels;
and b) both low and high conductance K channels.
2) Rabbit CCT primary culture system is an
excellent model for studying the regulation of
ion channels responsible for Na reabsorption and
K secretion In native rabbit CCT tubules.
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EXPRESSION OP OUTWARD CA-DEPENDENT iC' CURRENTS
IN XENOPUS OOCYTES INJECTED WITH mRNA PROM
CULTUD MEDULLARY THICK ASCENDING LIMB CELLS.
L..Sta , C. MontroseRafizadeh* and W.B. Guggino.
Johna Jtopkins Univeraity, Baltimore,HD.
Ca+2activated C channels are abundant in the
apical cell membrane of cultured rabbit
medullary thick ascending limb (MTAL) cells. The
aim of this study was to determine if C
channels from MTAL cells could be expressed in
Xenopus oocytes. Oocytes were injected with 50
ng size-fractionated mRNA from confluent MTAL
cells. Two-microelectrode voltage clamp
experiments were performed in the presence of
0.5 mM snthrscene-9-csrboxylic acid, a CU
channel blocker, and in the absence of bath CU
These conditions abolished oocyte Cl currents.
Experiments in the preence (11 mM) and absence
(5 mM ECTA) of bath Ca + were used to determine
Ca2+dependent currents. Outward, Ca2tdependent
currents of 32 3 nA at voltages clamped at +
40 mV, were observed in 11 out of 12 oocytes
injected with mRNA. Outward currents were never
observed in water injected controls (n—20). The
reversal potential (using tail current
analysis),—90 2.? mV at 2 mM bath C, was
consistent with Ca + dependent outward currents
being C curren9. Charybdotoxin (CDt) at 10 nM,
a blocker of Ca+ -activated K channels in MTAL
cells, reduced these outward currents by 46%
to 17 3 nA (n—3). We conclude that Ca2+
dependent C currents inhibited by CTX can be
expressed in oocytes using mRNA from MTAL cells.
This represents an important step in the study
of C channels in the kidney and for the cloning
of the MTAL tC' channels.
SOLUBILIZATION AND CHARACTERIZATION OF THIAZIDE
DIURETIC "RECEPTORS" (TZR5) FROM RAT KIDNEY.
Mono Lug', K. Beaumont, D,A. Vaughn' & D.D.
Fenestil. Univ. Calif. San Diego, La Jolla, CA
3H-metolszone binds with the location,
affinity end pharmacological specificity expected
of TZRs. 0.5% Triton x-ioo solubilized 35 2 %
of rat TZR5, whereas CHAPS, octyiglucoside,
cholic acid or digitonin did not. Solubilized
TZR binding was unstable, with 70% loss in 24 hrs
at 0' C. Phoaphatidylcholine (PC) or a mixture
of protesse inhibitors (PMSF, EDTA, trypsin
inhibitor and aprotinin=Proln) produced modest in-
creases in stability. However, PC plus Proln in-
creased both the extant of solubilization (46±3%)
end the stability of the solubilized receptors
(>60 % at 72 hrs) . The affinities of membrane
bound and solubilised TZRs for 3H-metolazone were
not significantly different. Moreover, inhibi-
tion by various diuretics with a broad spectrum
of affinities for TIRs demonstrated that the rank
order of their affinities for the membrane and
solubilized forms of the TZR were very similar.
As with the membrane TZR, the binding of 3H-
metolazone to the solubilized TZR was increased
by Na ions (although to a lesser degree than in
membranes) and was strongly inhibited by chloride
ions. The solubilized receptor eluted from DEAE-
trisacryl as s single peak (at Tris-P04 buffer =
130 mM) . Membrane ultrafiltration indicated that
the solubilized receptor, including associated
detergent, is greeter than 100,000 Oaltons. We
conclude that, as determined by ligand binding,
the "receptor" for thiazide diuretics can be
solubilized in an active conformation. These
studies form the requisite information for
further purification snd reconstitution.
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Na-DEPENDENT Cl TRANSPORT BY MDCK CYST EPITI-IELIAL CELLS.
WL Maclas', JA McAteer', AP Evan, GA Tanner, and WM
Armstrong', Depts. of Medicine, Anatomy, and Physiology &
Biophysics. Indiana University Sch. of Med., Indianapolis, Indiana
Altered fluid transport is be(ieved to be Involved in cyst growth
in both human and eaperimental PKD. We have shown (C(ln. Res.
37:582A, 1980) that chloride (Cl) secretion occurs in a model of
renal cyst growth, the MDCK cyst To further study Cl secretion,
cyst cultures were superfused at 37°C with control bicarbonate
Ringers (AS), a low (8 mM) Cl AS (Cl replaced by gluconate), a low
(3 mM) Na AS (Na replaced by TMA and choline), or a nominally K
free AS (K replaced by Na). Double barreled Cl-selective
mlcroelectrodea were used to measure tranaepithelial PD (Vt),
basolstersl PD (Vbl), and intracellular (Cli) and cyst lumen (CII) Cl
activities. Vbl and CII In control AS (N=5) were -51 5 mV and 62
3 mM (mean SE). In low Cl AS, VbI was not changed (-47 2
mV) and Cli fell to 20 j 3 mM (p<.O0l). Vt and Cii in control RS(N=3) were -3 0.1 mV (lumen negative) and 115 2 mM. In low
Cl RS, Vt and Cli were unchanged (-5 1 mV and 112 5 mM). In
low Na AS (N=5), Vbi was not different (-50 j 5) from control
(-52 £ 4 mV). Cli fell from 60 j4 to 40 . 4 mM (p.c.OOI). In K
free RS (N=4), Vbl depolariZed from a control value of -54 3 to
-31 j2 my (p.c.Ol). Cli was not changed (63 j3 vs 60 4 mM).
All changes were reversible following return to control AS. In low
Cl AS, Cli is well above the value corresponding to eiectrochemical
CI equliibrium across the basolateral membrane (—1 mM).
Assuming absence of basoisteral Cl transport in low CI AS, the
equiiibrium value for Cl distribution across the apical membrane is
—24 mM. This is close to the observed value suggesting that Cl
movement across the spicsi membrane is predominantiy passive.
In low Na AS, the fall in Cli indicates that bssolateral Cl transport
is partially coupled to that of Na. The depolariZation of Vbl in K
free AS msy reflect s fall In intracellular K secondary to inhibition
of the Na/K ATPase pump. These data indicate that Cl is actively
transported across the baaolateral membrane by a Na-dependent, K-
independent process and that movement of Cl across the apical
membrane may occur passively.
GENERATION OF ANTIBODIES TO NETOLAZONE USING A
PHOTOLANILE DERIVATIVE OF METOLAZONE. 5,.
Nacieiewski', D.A. Vaughn', K. Beaumont end 0.0.
Fanestil. Univ. Calif. San Diego, La Jolla, CA
We synthesized "azidometolazone" IAzNTZ), a
photolabile analogue of metolazone INTEl - by
reacting 3- (4-amino-2-methylphenyl) -7-chloro-
1,2,3,4, -tetrahydro-2-methyl-4-oxo-6-quinezoline
sulfonamide (Fisons, Rochester, NY) with Na
azide. By C15 HPLC, AzMTZ eluted at 21' & was
well separated from reactants and minor products
using a gradient of 30%-SOS acetonitrile in
H20. AzMTZ displaced 3H-NTZ from the renal
receptor for HTZ with a Ki35 nM. AzMTZ is
photolabile. as demonstrated by a dramatic shift
in its UV absorption spectrum upon short
duration exposure to 365 nm UV light; whereas,
MTZ & the precursor are not photolabile. We
photolyzed 0.1 mM AzMTZ in the presence of
keyhole lympet hemocysnin IKLH)and tracer 1251.
AzMTE for 15 mm. 48% of the label was
associated with KLH, as judged by size exclusion
chromatography. Two rabbits were injectad sub-Q
with 1mg KLH-HTZ conjugate in complete Freund'a
adjuvsnt snd boosted with antigen in incomplete
Freund's adjuvant at 4-5 week intervals; sera
were obtained 5-11 days following the 2nd and
subsequent boosts. Immune sera from both
rabbits bind 3M-MTZ, with 50% binding of 1 oN
3H-MTZ occuring at serum dilutions of up to
1:2500. We conclude that we have synthesized
photolsbile & antigenic forms of metolazone.
INTRACELLULAR CHLORIDE ACTIVITY (Cl-)1 IN CULTURED
MESANGIAL CELLS (MC'S). EFFECT OF BUMETANIDE. L
Mallis, H. Guber, G. Bertyne, C.E. Palant Nephrotogy and
Endocnnology Dhosions. VAMC and SUNY Health Science
Ctr. at Brooklyn.
RECOMBINANT HUMAN S-HTIA RECEPTOR IN HELA
CELLS STIMULATES NA/K ATPASE ACTIVITY VIA A
CALCIUM-DEPENDENT MECHANISM. JP Middleton*,
JR Raymond, A Fargin*, AR Whorton*, MG Caron*,pj fk,im*,
VW Dennis. Duke University Medical Center, Durham, NC.
The cloned human serotonin 5-HT1A receptor expressed in HeLa cells
is linked to at least three signal transduction pathways which can
potentially regulate cellular solute transport. These include inhibition
of adenylate cyclase (AC) (IC 20 nM), activation of phospholipase
C with subsequent activation of protein kinase C (PKC), and
mobilization of intracellular Ca2+. 5-Hi' maximally increased
cytosolic Ca2 250% over basal levels and stimulated myo-[3H]-
inositol turnover (EC5.' 1 LIM, both effects). All effects were pertussis
toxin (PTx)-sensitive. We examined if Na+/K+ ATPase was regulated
by these cellular messenger systems.
Na/K ATPase activity in transfected HeLa cells, as estimated by
rubidium uptake (RbU), was saturable with Km = 4.74±1.34 mM K
and Vmax 86.5+8.4 nmole/mg/4min, and was >85% ouabain-
sensitive. 5-HT decreased Km to 2.58±0.58 (EC5y 3 sM) as reflected
by a 43 % (*) increase in RbU at K= 1 mM, a 60% (*) increase at
K= 2 mM and a 15% (*) increase at K= 5.4 mM (*, p< 0.05).
The transport effect was not seen in the presence of methiothepin, a
receptor antagonist, or in non-Iransfected HeLa cells. PTx pretreatment
(100 ng/ml for4 hours) ablated the effect.
In terms of signaling pathways, AC inhibition and PKC activation
were not involved, as: 1) 5-Hi' stimulated RbU 15-20% in spite of
protein kinase A activation by 10 jiM dibutyryl cAMP and 1 mM
IBMX, 2) phorbol esters PMA and PDBU did not mimic the hormone
effect at any concentration, and 3) the 5-HT effect persisted after PKC
inactivation by prolonged PMA treatment. The importance of cysosolic
Ca2 was demonstrated by: 1) RbU was increased 20-25% by 200 nM
thapsigargin, a nonphorbol ester which induced an 8-fold sustained
cytosolic Ca2 increase, 2) the 5-HT effect was totally inhibited by
conditions shown to block intracellular Ca2 release, and 3) the Ca2
ionophore A23187 (1 jiM) stimulated RbU.
We conclude that: 1) the iransfected 5-HT1A receptor is linked to
multiple second messengers via a PTx-sensitive G protein, and 2) the
calcium signal following agonist occupancy of the 5-HT1A receptor
appears to act through a PKC-independent process to stimulate Na+/K+
ATT'ase.
cAMP DEPENDENT PROTEIN KINASE (cAl'IP-PK) STIMULATES
DIRECTLY CONDUCTIVE C1 EFFLUX FROM BASOLATERAL
MEMBRANE VESICLES (sHy) OF THE RABBIT MEDULLARY
THICKASCENDINC LIMB (mTAL). D.A. t4olony and P.S.
Mehta , Univ. of Texas Med. Sch., Houston, Tx.
ADH via a cAMP dependent process augments net
transepithelial C1 flux in the mTAL in part by
increasing apical membrane salt entry (Am. J.
Physiol. 252:Fl77, 1987). To investigate whether
cAMP-PK might mediated directly mTAL basolateral
membrane Cl efflux in series, we studied the
effects of the catalytic subunit (CSU) of cANP-PK
on C1 transport in BMV mTAL prepared from the
rabbit renal medulla (Kid. Intl. 35:485, 1989).
BMV were loaded with the C1 sensitive fluorescent
probe 6-methoxy-4-(sulfopropyl)quinoliniusa (SPQ,
10 mM) and the voltage dependent Cl flux driven
by a 50 versus 5 aM outwardly directed K
gradient with valinomycin (10 ug/mg protein)
determined from the quenching of SPQ
fluorescence by decreasing Cl. The initial Cl
flux rate increased significantly with
CSU/ATP/cANP (10 uL/O.5 mM/l.O mM) from 0.68
0.54 nM/smg BMV protein in control BMV to 2.42
0.90 (n—5, p<O,05). This increase in Cl- flux
was inhibited entirely by the Walsh inhibitor of
cAMP-PK (1.08 1.12). ATP/cANP in the absence
of CSU did not increase Cl flux (0.22 0.46).
In conclusion, conductive Cl flux is increased
by CSU in the presence of ATP. Thus, basolateral
membrane Cl efflux in the mTAL may be increased
by cANP-PK dependent phosphorylation of
transporter proteins. Therefore, ADH via cAMP
increases in series apical and basolateral
membrane Cl- transport.
ACTIVATION OF APICAL CA+RACTIVATED K+ CHANNELS
IN VOLUME REGULATION IN THICK ASCENDING LIMB. fl.,.
*Montrose-Rafizadeh , J. Taniguchi. and yB.
Gugginq. Johns Hopkins University, Baltimore,MD.
Ca+activated, maxiK+ channels in the lumi-
nal membrane of cultured rabbit medullary thick
ascending limb (MTAL) cells increase in activity
about 400 fold when the cells are exposed to hy-
posmotic solutions, suggesting that maxi-K
channels are important for increasing K+ conduc-
tance during volume regulation. The aim of this
study was to characterize further the mechanism
of maxi-K channel activation in hyposmotic so-
lutions. Cell volume measurements were performed
using a coulter counter interfaced to a pulse
height analyzer. Exposure of MTAL cells in sus-
pension to hyposmotic media causes cell swelling
followed by a regulatory volume decrease (RVD).
RVD is blocked by increasing K+ concentration to
60mM in the hyposmotic media. Quinine, which is
known to block maxiK+ channels, als inhibits
RVD. Measurements of intracellular Ca + concen-
trgtions with Fura-2 show that intracellular
Ca + raises in hyposmotic solutions from
l75±46nM (Ii±SE, n—3) to 498±85nM and that this
rise is abolished in the absence of extsacellu-
lar Ca2+. Removal of extracelluar Ca + also
abolishes the activation of Ca+ -activated K+
channels in hyposmotic solutions. These data
show that 1. MTAL cells regulate their volume in
hyposmotic solutions; 2. K+ transport pathways
ar involved in RVD; 3. a rise in intracel'ular
Ca + in h1posmotic solutions activates Ca+ -ac-
tivated K channels; and 4. the rise of intra-
cellular Ca2+ and activation of m4xi-K channels
is dependent upon extracellular Ca
Abstracts 567
(Cr)1 participates in (pH) regulation of MC'S and their
contractile response to vasoactive peptides. To determine
the electrochemicat distribution of C across the MC
membrane, (Cl-)1 was measured by use of cr ion sensitive
microelectrodes (ISME). MC's were studied in a
microincubator system at 370C, bathed in a HCO3- (22 mM)-
Ringer's, under 95% 02,5% CO2 and pH 7.4. The average
cell membrane potential (Vm) measured with I M MCI
electrodes was -43 12 mV (mean SD, n=18). Cl - ISME
had a pre-ceIl impalement slope of -57 3 mV/decade
change in Cr concentration (n=1 6) and a post-cell
impalement slope of -57 2 mV. The Cl potential, V01 was
-13.9 5 my (n=1 6) gMng an estimated (Cr) of 31.1 7mM.
With the CI - ISME in the cell interior i05 M bumetanide was
added to the Ringer's. Vi fell from -15.7 8 my, equivalent
to an (Cl)i of 33 mM, to a steady state value of -5.7 3 mV,
equivalent to an (Cl)1 of 21 mM (n=4), a value close to that
expected for Cl at electrochemical equilibrium (— 18 mM).
Bumetanide lowered (Cr)1 at a rate of 0.09 0.05 mM/sec.
1 o M bumetanide did not alter m nor ISME performance.
We conclude that (Cr)1 accumulates in MC's above values
predicted for passive electrochemical distribution and that
i0 M bumetanide is a potent inhibitor of Cr influx.
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EFFECT OF EPIDERMAL GROWTH FACTOR (EGF) ON
POTASSIUM (K') TRANSPORT IN THE RABBIT
CORTICAL COLLECTING DUCT (CCD). Shigeaki
Muto, Hiroaki Furuya, Kaoru Tabel, and
YJAIiAhI Asano (Intr. by G. Giebisch).Department of Nephrology, Jichi Medical
School, Tochigi, JapanEGF has recently been shown to attenuate
the ADH-induced water flux and Inhibit the
sodium reahsorption In CCD, which consists
of at least two cell types, the principal
cell (PC) and intercalated cell (IC). To
examine the effects of EGF on K transport
and to identify the exact target cell of
EGF action in the rabbit CCD perfused in
vitro, we measured the net iV flux (JK) and
compared the electrical properties of PC andIC in the absence and the presence of lO6 M
EGF in the bathing solution. The addition ofEGF resulted in a significant decrease in JK
(-27.2±6.5 to -7.8±1.5 pmoi/mm/min, p<O.05,
n=6) and a significant increase in trana-
tubular resistance (140.1±17.4 to 157S±i7.9
flcm2, p<0.00l, n=16). In PC, after addition
of EGF the transtubular voltage (Vi) and the
apical membrane voitage (V,) were
significantly changed from -13.2±2.5 to
-5.4±1.8 and from 72.1±4.8 to 78.1±4.3,
respectively (p<0.00l, n=ll), whereas thebasolateral membrane voltage (V,) was little
changed (-85.3±5.3 to -83.5±4.6 mV, n=ii).The fractional resistance of the apicai
membrane (fRa) was also Increased from 0.40
to 0.47±0.08 (p<0.05, n=7). In contrast
to PC, IC had no significant changes in
either VB (-30.5±7.9 to -32.0±7.6 my, n=4) or
fRa (0.97±0.006 to 0.97±0.006). These resultsindicate that EGF acts on principal cell of
the rabbit CCD and inhibits K secretion.
REGULATION OF K-K EXCHANGE MODE OF Na-K PUMP BY
INTRACELLULAR PHOSPHORUS CONCENTRATION. T.
jIa*, D.H. Warden, and J.B. Stokes. Univ. of
Iowa Coil, of Med., Iowa City, IA.
We recently have discovered that cortical col-
lecting ducts (CCD) dissected from rabbits stimu-
lated to transport large quantities of Na and K
have a substantial amount of K-K exchange through
the Na-K pump (Clin Rca 37:583A). This K-K ex-
change is appreciated most readily in tubules
treated with amiloride to inhibit net Na absorp-
tion and K secretion, K-K exchange in red blood
cells is stimulated by increasing intracellular
inorganic phosphorous concentration ([PI). To
determine whether regulation of K-K exchange
could occur in the CCD, we tested maneuvera known
to alter [Pt). 2-deoxy-D-glucose (2DG) reduces
cell [Ps] ly being phosphorylated, but not
metabolized. 2DG reduced K-K exchange by more
than 65%. Removing glucose has the opposite ef-
fect on (Pi] and increased K-K exchange by 25%.
Raising bath P04 from 0 to 20 mM also increased K
transport by —25%. We further examined the (Pi]
effect by inhibiting oxidative phosphorylation
with CN. This maneuver increased K transport by
1.5-3 fold as would be predicted from a [Pi]
stimulatory effect on K-K exchange. The CM
stimulated K transport was not caused by induc-
tion of new conductive pathways. Furthermore,
the effect was evident in the absence of Na or Cl
indicating that electrically silent cotransport
was not involved. The CN effect was not sec-
ondary to oxidation of SH groups, and was inhib-
ited completely by ouabain. These results demon-
strate the role of (P1] in regulating K-K ex-
change. They raise the possibility that (nil
plays an important role in regulating pump activ-
ity under conditions of metabolic stress.
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Na/K ATP ama WAY DIRFCrLY COUPLE WITH CIJI'WABD
K CHANNEL IN Pie)XIMAL TUBULES. A.CGAWM, M.SUEUKI*
Y.KAWAGI.CHI*, K.KAYINIARA*, O.SAKAI (intr by K.
KIffSDKANA). 2nd Dent flit '-lad, JJJcei Univ Sch Wed,
Thktv, Janan
Inactivation of Na/K ATP ase induces rapid
neitrane denolarization of nroximel tubules via
decreased K outflux (K—out), We investigated
whether the inactivation directly couples with
K-out or alters internal K concentration led to
indirectly suppress K-out. Ha used tight-seal
wtole—cell natch clasp method (Ca free, 120 aM K
in pinetta) to stahilize internal K in primary





—100 V 2 0(n=9), which were m
reversed by wash-off,
I—V relation of K
channel was character— 4ized as inward recti-
fier and illustrated
nrior to (o) and after(x) Cu treatment, Extracellular 10 irt Ba blocked
the current and reduced Ou—induced darxDlarization
to 3 my, Alteration of internal K (50 riM) did not
influence the stove gating mechanisms. We can
tharafore conclude that Ca—independent K channel
exists in the proximal tubule basolateral
membrane, which directly couples with Na/K ATP ama
activity,
H, K-ATPase mRNA EXPRESSION IN RAT
KIDNEY. M.D. Okusa. R. Unwin*, P.S. Wright, G.
Giebisch and M.J. Caplan*. Yale University School of
Medicine and VA Medical Center, New Haven, CT.
Physiological studies have provided evidence for
an H,K-ATPase like activity in mammalian kidney
that may mediate potassium absorption and proton
secretion. We examined the molecular basis of this
activity by performing northern blot analysis onRNA obtained from rat kidneys. Total RNA was
extracted by a modified method of Chomczynski and
Sacci. A full length cDNA encoding rat stomach H,
ICt_ATPase (gift of C. Shuil, U. Cincinnati), was
subcloned into the Bluescript plasmid and used as a
tempiate for in vitro transcription to generate [ct-32P1-
UTP-labelled full length antisense RNA. The labelled
RNA was used to probe total RNAfrom kidney (100
.tg), liver (100 ig) and stomach mucosa (20 lg),
which was separated on a 1% agarose gel and
transferred to nitrocellulose. High stringency
northern blot analysis revealed a single band from
kidney RNA (— 3.6 kB) that co-migrated with an
intensely labelled band from stomach RNA. No band
was detected from liver RNA. Since the amino acid
sequence of Nat, K-ATPase is 62 % homologous
with rat stomach I4, Kt-ATPase, we probed a similar
blot with (ce-32P]-UTP-antisense RNA to the cu -
subunit of Na, K-ATPase to exclude the possibility
of cross-hybridization. This probe hybridized with an
abundant mRNA of larger size (— 4.7 kB). These data
suggest the presence of an mRNA encoding a
molecule in rat kidney which is closely related to
gastric H'-, K-ATPase which may effect counter
transport of proton and potassium ions.
REGULATION OF CHLORIDE CONDUCTANCE IN
CELLS OF THE OUTER MEDULLARY COLLECTING
DUCT. C. Pacoas.' A. Ovier.' and B. Koeooen. University
Connecticut Health Center, Farmington, CT.
The inner stripe portion of the rabbit outer medullary
collecting duct (OMCDi) is an important nephron site for urine
acidification. Electrophysiological studies of these cells have
identified a large Cl conductance in the basolateral membrane
(Am. J. Phvslol. 248: F500, 1985). Because H secretion
occurs by an electrogenic H+ATPase, this cr conductance
could play an important role in regulating the rate of H
secretion by the cell. In order to characterize the C
conductance, whole cell patch clamp techniques were used to
study primary cultures of OMCDi cells. Using a pipette filling
solution that mimicked intracellular fluid, the resting membrane
potential (V averaged -36.9±3.0 my. The whole cell
current-voltage relationship was non-linear, with a chon:l
conductance at Vm = -40/-80 mV of 1.67±0.29 nS, and at Vm
+401+80 my of 2.72±0.40 nS. Removal of extracellular cr
reduced the conductance to 1 .38±.24 nS at Vm -40/-80 my
and to 1.64±0.28 nS at ÷401+80 mV. The Cr channel blocker
diphenylamine carboxylate (DPC 5x10 M) had a similar
effect; decreasing cell conductance from 1.30±0.28 to
0.65±0.16 nS (Vm — -401-80 my), and from 1.94±0.35 to
0.81±0.18 nS (Vm +40/+80 my). Isoproterenol (ISO i06 M)
increased cell conductance; at Vm -401-80 my the
conductance increased from 0.33±0.10 to 0.57±0.22 nS, and
at Vm +40/+80 mV from 0.67±0.21 to 1.58±0.49 nS.
We conclude that cultured OMCDi cells express a large Cr
conductance, and have a resting membrane potential similar to
native cells. Also, cell conductance Is regulated by ISO. An
ISO-induced increase in C conductance would be expected
to facilitate increased H secretion by the cell.
RAPID POTASSIUM ADAPTATION IN THE RAT.
L. Rabinowitz and Cynthia A. Jackson, Dept. of Human
Physiology. University of California, Davis, CA.
After several days on an intake of a high K diet, the
renal excretion of an intravenous K load is enhanced. The
present experiments were performed to determine if a
similar renal K adaptation was produced within hours of
intake of a normal K ration, Rats maintained in a 12 h
light-dark environment were either allowed access to a
standard chow diet (FED) or had food removed prior to
the onset of the dark phase to prevent the early dark phase
ingestion (FASTED). Three hours into the dark phase,
both groups were anesthetized and one h later, the FED(stomach contained food) and the FASTED (stomach
empty) rats were infused with 0.143 M KCL, i.v. Control
FED and FASTED rats did not receive any KCI. The
U V (6.36 peq/ mm) and K (3.96 meq/l) in the control
FD rats were greater than the U V (3.94 zeaJmin) and
P (3.18 meq/l) in the control FAFED rats. During the
KCI infusion for 100 minutes, the U V increased to 9.98
peq/min in the FED rats and 9.17 peqmin in the FASTED
rats. Change in the P (P ) in the FASTED rats (2.69)
was greater than in tAe FE rats (1.26). Consequently,U was greater in the FED rats (3.46 j±eq/min per
meql) than in the FASTED rats (2.32 peq/min per meq/l).
At any level of P , the UKV was higher in the FED group
than in the FASI'ED group. This relationship was not
altered by concurrent infusion of canrenoate (an aldos-
terone antagonist), somatostatin (insulin secretion
inhibitor), or a NaCI-mannitol diuresis. These results
indicate that within 3-6 hours following a normal oral K
intake, the renal excretion of an iv. K load is enhanced.
This rapid renal K adaptation is not dependent on concur-
rent levels of K' aldosterone, insulin or UN V. These
results support our previous suggestion that K aàaptation is
a rapid process that may involve an unidentified kaliuretic
regulatory factor and enteric and/or splanchnic K receptors.
Abstracts
CHRONIC CHLORIDE (Cl) DEPLETION DECREASES
URINARY POTASSIUM (K) EXCRETION.
H. Rathaus, E. Podjarny, J...Shapira, 0. Tovbin,
I, Yosef and .3. aernheis. Heir Hospital, Kfar
Saba & Tel Aviv University, Israel
Non chloride anions salt infusions (NCA) are
known to induce kaliuresis. In isolated tubules,
presence of NCA in the luninal perfusate
decreases K reabsorption. Therefore, chronic
administration of NCA would be expected to
increase kaliuresis. To evaluate this assumption
a balance study has been performed in 4 groups
of rats receiving a low Had diet supplemented
with the chosen electrolyte quantities. Two
groups (N) had normal Na intake and 2 (L)
remained Na—depleted. A group of 8 N and of 8 L
received chloride administration (N/Cl" and
L/CL.) with KC1. A group of 7 N and 7 L remained
chloride depleted (Cl—) and received a mixture
of K—NCA (sulphate, phosphate and citrate).
The results were a following:
(simol/d) (amol/d) (mmol/d) (msol/l)
H/Cl*: 3.94±0.24 2.80±0.16 0.98±0.09 4.3±0,1
N/Cl—: 3.61±0.21 1.18±0.18* 2.33±0.07* 3.5±0.2*
L/C1*: 3.07±0,08 1.99±0,08 0.99±0.07 4.3±0.1
L/Cl—: 3.17±0.15 0.86±0.0S* 2,26±0,10* 4.0±0.1
— pc 0.01 vs Cl'.
Fecal K content was negligible and similar in
all groups, Erythocyte K concentration and
muscle K content were similar in Cl. and Cl—rats
plasma aldosterone and urinary kallikrein
excretion were unchanged. Chronic replacement of
Cl with non chloride anions reduces the renal K
excretion by a mechaniss presently unknown.
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EFFECT OF CHRONIC DIETARY Na AND C1DEPLETION ON
MUSCLE INTRACELLULAR pH IN YOUNG RATS.
Patricio E. Ray, Robbe C. Lyon, Edward J. Ruley.
Dept. Nephrology, Children's National Med. Ctr.,
Washington, DC & LMMB, NIAA, Rockville, Maryland.
The mechanism by which salt deficiency impacts
on somatic growth is incompletely understood. We
studied the effect of chronic dietary Na" and Cl
deficiency on growth and muscle intracellular pit
(pH1) in rapidly growing Sprague—Dawley rats (45
5 gin). Groups were fed diets of normal NaC1
(0.3%), low Na" (0.005%), low C1(O.005%), or
normal NaC1 with limited calories (malnourished
control) for 21 days. Muscle pH1 was measured by
NMR spectra operating at al.2 N Hz for P.
Signals were localized using a surface coil
directly over the gaotrocnemius muscle. The pH
was determined from the chemical shift difference
between PCr and P resonances.
Extracellular fluid volume (ECFV) contraction
(high hct and PRA) and growth retardation (body
weight and length) were present in the low Na
and low C1 group when compared with the normal
control (p<O.05). The malnourished control had
growth retardation that was not significantly
different from the low Na and low Cl groups but
had normal ECFV. Extracellular pH and pCO2 were
not significantly different between control, low
Na+, and malnourished control groups. The low C1
group developed metabolic alkalosis ( mean SEM:
pH 7.51 0.02, pCO2 44 3). Tn the low Na and
low Cl group the muscle pit1 was significantly
decreased (pH1 7.074 0.006 and 7.078 0.006)
when compared to control group (pH1 7.10 0.002
p<O.02). In malnourished control animals, muscle
pH, (7.096 0.015) did not differ significantly
from the control group. Our results suggest that
chronic dietary Na or C1 depletion may affect
growth by decreasing muscle pH1. The mechanism
could be related to ECF volume contraction and
remains to be elucidated.
570
C1 CHANNELS IN RENAL MEDULLARY VESICLES: ASYM-
METRIC DEPENDENCE ON C1 CONCENTRATIONS. W. B.
Reeves, C. J. Winters,* and 1. E. AndreoliT
University of Arkansas College of Medicine,
Little Rock, Arkansas.
Single Cl channels fused from right—side—out
basolateral medullary vesicles into bilayers have
a unit conductance of 93 pS, are voltage—dependent
and are inhibited by Cl channel blockers (din.
Res. 37:613A, 1989). We evaluated C1 channel
orientation and the effects of varying external
Cl concentrations on fractional channel open time
(F0).
C1 channels were fused into bilayers by adding
vesicles to cL6 solutions containing 320 n4 KC1;
t4fl4 solutions contained 50 mM KC1. After de-
tecting a C1 channel, ionic Ca activity in
either chamber was varied from 1 mM to 7 nM with
EGTA. Reducing Azn4 Ca to <30 nil reduced
from 0.76+0.05 to 0.22+0.09 (n7; pcO.OOI). But
comparable reductions in e.4 Ca had no effect on
F0. Thus it is likely that intracellular aspects
of Cl— channels faced t'ta.i14 solutions. Reducing
Cl in c.4 solutions from 250 mM to 50 mM, with
membrane voltage clamped at —20 mV (.t#uzns'ground),
produced a progressive fall in F0. The apparent
Ka for c24 C1 concentrations was 125 mM; at 50 mM
Cl, channels ware wholly inactive. This effect
was specific for C1 since perfusing cLs chambers
with 320 mM K isethionate also inactivated C1
channels. However, F0 was unaffected by varying
tGn4 Cl concentrations from 2—320 mM. Thus
fusion of right—side—out basolateral vesicles with
bilayers produced non—random Cl channel orien-
tation: extracellular faces are C1—sensitive and
Orient to cA4 solutions; intracellular faces are
C1—insensitive and face -tAan4 solutions.
EFFECT OF BILATERAL SUBDIAPHRAGMATIC
VAGOTOMY (BSV) ON RENAL FUNCTION. Alvaro A
Reyes5 and Saulo Klahr. Renal Division, Washington
University School of Medicine, St Louis, MO.
Numerous investigations emphasize the importance of
the autonomic nervous system in the regulation of blood
pressure (BP) and renal reabsorption of Na and water.
Although direct renal parasympathetic innervation has not
been demonstrated, it is recognized that bilateral cervical
vagotomy can increase renal nerve sympathetic activity
(RNSA). Since the induction of RNSA is modified by
reflexes originating in the neck or in the thorax we
examined the role of BSV on renal function in sham and
experimental conscious Sprague-Dawley rats. In a group
of BSV rats (n=4) MAP averaged 115.0±3.1 mm of Hg
whereas in sham operated rats it averaged 99.8±4.0 mm
of Hg (p<O.O2). In rats with BSV (n=15) U V was
1.10±0.15 Eq/min, ENS 0.27±0.04, urine flow (5F) was
20.2±2.6 zJ/min, RPF was 34.3±3.5 mI/Kg/mm and FF
was 0.3±0.02 as compared to sham operated rats (n=9)
in which U1. V was 4.61±1.08 &Eq/min (p<0.005), FENa
was 0.80±G18 (p<O.Ol), UF was 36.9±5.7 jdJmin
(p<O.Ol), RPF was 48.1±3.09 mI/Kg/mm (p.<0.Ol) and FF
was 0.26±0.01 (p<O.02). GFR did not change significantly.
In rats with BSV the administration of carbachol
(n=11)(single injection of 4 ng in 0.1 ml in 10 secondsinto each renal artery) or acetylcholine(ACh)(n=7)(infusion of 4 &g/min into the abdominal
aorta) restored (carbachol) or increased (ACh) UF and
UNaV to or above levels seen in sham operated rats.
These results indicate that BSV influences BP and the
excretion of water and sodium by the kidney without
affecting GFR. The response to infusion of
parasympathicomimetics suggests that the effects of BSV
may be related to decreased release of ACh which in turn
may affect tubular reabsorption of Na and water directly.
Abstracts
ROLE OF RENAL NERVES IN THE FETAL RENAL RESPONSE
TO VOLUME EXPANSION. Jean E. Robillard, Olive J.
McWeeny* and Francine 0. Smith*. Dept. of
Pediatrics. Univ. of Iowa, Iowa City, Iowa.
The newborn animal is limited in its ability
to excrete a sodium load. Recently, we have shown
that the renal sympathetic nerves influence sodium
homeostasis soon after birth. To determine the
role of renal nerves in the response to volume
expansion prior to birth, renal function was
measured in 10 renally denervated (D) and 8 sham-
operated intact (I) chronically instrumented,
near-term fetal sheep before and after a 10 sin
i.v. infusion of 6% Dextran-7O at 15% of estimated
fetoplacental blood volume. Hematocrit fell by 4%
(p<O.05) within 30 sin of dextran infusion in I
and D animals. Glomerular filtration rate (GFR),
urinary flow rate (V) and sodium excretion (U5aV)
before (control) and 20, 50 and 150 sin after
dextran infusion were as follows:
Control 20 sin 50 sin 150 sin
GFR I 4.7±0.7 5.8±1.1* 5.0±1.8 5.3±0.9
(sl/min) D 4.8±0.3 5.2±0.6* 5.6±0.6* 5.7±0.5*
V I 0.6±0.1 0.7±0.2 1.0±0.2* 0.9±0.2
(nil/sin) D 0.6±0.2 0.6±0.2 1.0±0.2* 0.9±0.2
UNSV I 28±5 39±9 78±14* 57±11*
(iso1/min) D 44±12 37±12* 86±23* 84±13*
(* p<O.O5 compared with control using two-way
ANOVA and Dunnett's t-test) There were no sig-
nificant differences in control renal function or
in the renal response to dextran infusion in D
compared with I fetuses using Student's non-paired
t-test. These data suggest that the renal sympa-
thetic nerves do not contribute to the renal
response to volume expansion during fetal life,
and do not influence basal fluid and electrolyte
hoseostasis prior to birth.
POTASSIUM AND CHLORIDE CHANNELS OF ThE BASOLATERAL
MEMERANE (BU4) OF ThE RABBIT CORTICAL COLLECTING
DUCT (CCD) ARE VOLTAGE GATED Steven C, Sansom,
Bao-Quoc La,' and Sandra L. Carosi. Depts. of
Med. and Physiol. and Cell Mo., Univ. of Tx. Hlt.
Sci. Ctr., Hat., TX.
Microelectrode studies previously showed that
mineralocorticoids increase the electronegative
potential and K permselectivity of the But of
the CCD (Am. J. Physiol., 256, 1989). We used the
patch clamp technique to determine if the B-LM
contains voltage regulated Cl and K+ channels.
With 140 mM KC1 in the pipette, Cl- and K
channels were identified by reversal potentials
in both cell-attached and excised, inside-out,
patch configurations. The open probability of C1
channels (cell-attached) ranged from 6.2% at V
—
-40 mV (hyperpolarizing, 'l — command potential
relative to pipette) to 43.2% at V — +40 mV. The
single channel conductance (excised, 140 mM KC1
bath) was 30 p5 and voltage independent between
—
-60 to +80 mV. These data are consistent with
an anion channel that is activated by depolarizing
cell potentials. The open probability of K
channels was less than 1% with depolarizing patch
potentials and between 20% and 40% in
hyperpolarized patches. The single channel
conductance was 20 pS (excised) at V between -40
and -80 iiV and approximately 2 p5 at Vc between
0 and +40 mV. These data demonstrate the presence
of a voltage activated, inward rectifying K
channel In the basolateral membrane of the CCD.
Conclusion: Hyperpolarization of BUt in the rabbit
CCD inactivates C1 channels and activates K+
channels.
PREDOMINARCE OF THE PROXIM1L NEPHRON IN SODIUM
RETENTION IN SEVERE HEART FAILURE (CHF) r EVIDENCE
FOR A DIRECT ROLE OF ANGIOTENSIN II. Pnina
Scherzer,* Hanna Wald* and Mordecai M. Popovtzer.
Nephrology and Hypertension Services, Hadassah
University Hospital, Jerusalem, Israel.
CHF in rats is associated with a 10 fold in-
crease of plasma renin activity (PRA) above normal,
Since CrlF is associated with avid Na+ retention,
the present study was undertaken to study the
direct effect of anqiotensin II (All) on Na—K—AT?—
ase in isolated tubules. Na—K—ATPase was measured
in rats with CHF induced by AV fistula in: PC, PS,
N'rPL, CTAL, DC and CCD. The effect of 10—10 N All
(a concentration 10 fold greater than that of
normal) was studied in PC and PS from normal rats.
CHF increased Na'-K—ATPase in the PC from 28.4+1.1
xlO11 sol/mvt/min to 36.6±1.5 (p<O.OO1), and in PS
from 23.3±1.0 to 40.7±1.8 (p<0.OOl) . In the CTAL,
MTAL and DC Na—K—ATPase decreased from 37.4+1.9,
40.2+1.9 and 43.2±2.2 to 21.9+3.4, 23+1.4 and 24+
1.5 respectively (p<0.00l for all) . Addition of —l010 N All to tubular seqments from intact rats
increased Na—K—ATPase activity in the PC from a
control value of 27.1+0.4 to 34.4±1.8 (p<0.OOl)
and in the PS from 23.3±1.7 to 36.0+1.6 (p<O.OO1).
Thus in rats with C5IF Na—K—ATPase activity was in-
creased in the proximal and decreased in the dist-
al nephron. All at a concentration 10 fold greater
than physiological levels (similar to levels pre-
vailing in CHF) increased Na—K—ATPase activity in
PC and PS in the sans proportion as observed in
rats with CrlF. These observations suggest a
possible direct role of high All levels in the
increased Na—K—ATPase activity and enhanced Na+
reabsorption in the proximal nephron in CHF.
VOLUME-ACTIVATEDTRANSPORT PATHWAYS FOR
K AND Cl-IN THE ISOLATED AND PERFUSED
PROXIMAL TUBULE. Laurent Schild*, Peter S.
Aronson, and Gerhard Giebisch. Dept of Cellular &
Molecular Physiology and Section of Nephrology, Yale
Univ. School of Medicine, New Haven, CT.
Using real-time recordings of cell volume, we previously
found that KC1 transport across the basolateral membrane of
the proximal tubule cell occurs predominantly by a Ba-
sensitive mechanism likely representing parallel K and Cl
conductances (ASN, 1988). We have now used the same
experimental approach to examine the possible dependence
of basolateral KCI transport on cell volume.
Steady state cell volume was 28% greater in hypotonic
medium (250 mOsm) than in hypertonic medium (350
mOsm). The rate of increase in cell volume induced by
raising bath [KJ from 3 to 60mM in the presence of normal
bath [Clj was 3.0±0.4x103 nI/mm/s in hypotonic medium
and 0.9±0.7x103 nI/mm/s in hypertonic medium, indicating
marked volume-activation of basolateral KCI entry. When
Cl was replaced by NO3—, the rate of increase in cell
volume induced by raising bath (K] was 2.8±0.5x10-
ni/mm/s in hypotonic medium and 1.2±0.4I0- nI/mm/s in
hypertonic medium, indicating that NO3- can substitute for
Cl in supporting volume-activated KVanion entry,
consistent with the participation of Cl— channels rather than
K/CI— cotransport. In addition, the rate of K-induced cell
swelling in hypotomc medium was inhibited 63% when the
Cl— channel blocker DPC (0.2 mM) was added to the bath
(2.2±0.4 vs 0.8±0.310 nl/mm/s), further supporting the
involvement of C1 channels.
We conclude that an increase in cell volume directly or
indirectly activates KU transport across the basolateral
membrane of the proximal tubule cell, and that this volume-
activated KC1 transport predominantly occurs via K and Cl
channels.
PROPERTIES OF THE LUMINAL K+_CNANNEL OF
ISOLATED PERFUSED CORTICAL COLLECTING
DUCTS (CCT) OF THE RAT. EberhardSchlatter, Markus Bleich, and Rainer
Greger, (intr. by James A. Schafer). Univ.
of Freiburg, Physiol. Inst., Freiburg FRG.
Potassium channels in the luminal
membrane of isolated perfused CCT from
desoxycorticosterone treated rats (2—7
days) were examined with the patch clamp
method. This K+_channel had a conductance
of about 150 PS. Opposite to previously
published data (Am.J.Physiol.252:F458—
F467,l987) this K+ channel had a high open
probability in the cell attached configu-
ration. In the excised configuration the
channel was highly selective for K+ over
Na and Li. It was inhibited by te
typical inhibitors of K-channels (Ba +
and lidocaine lmmol/l, quinine and
quinidine 0.lxunol/l, TEA 2Onuuol/l). In
addition the Ca +_antagOnists verapamil
and diltiazem (lMmol/l) also blocked the
channel activity. Rb+, Cs, and NH(l4smmol/l) were not conducted ana
inhibited he K+_current. Reducing
cytosolic Ca + below lmol/ and addition
of ATP (lmmol/l) or Mg + (5mmol/l)
inactivated this K+_channel. It was in-
sensitive to alterations in cytosolic pH.
This K+_channel is active in cell attached
recordings and has a high open probability
when excised at normal iembrane voltages
and at low cytosolic Ca . It represents
probably the luminal K+_conductance
responsible for the K+_secretion in the
CCT of the rat. Supported by DFG Gr 480/9.
THEEARLYPLASMA VOLUME EXPANSION (PVE) OF
PREGNANCY IS NOT DUE TO NETRENALSODIUM
RETENTION. S. Shube ,S. GirardiK. Munger* ++
C. Baylis. Dept. of PhysioL, West Virginia Univ., Morgantown,
WV; + George Washington Univ., Washington, DC; +Dept.
of Med., Vanderbilt Univ., Nashville, TN.
Early in ratpregnancy (by day6),a PVE ía demonstrable,
which increasesprogressively throughout the gestational period
(22days). It is always assumed thatPVE is due to net renal
sodium retention throughout gestation and that inability to
measure net positive sodium balance in the first part of pregnan-
cy is due to inaccuracies in metabolic cage technique. We have
measured plasma volume (PV) with Evans blue dye, in virgin (V)
and 12 day pregnant (12 P) rats fed ad-libitum on either a zero-
sodium content diet (0% NaCI) for 19-21 days prior to study or
the identical diet except for the addition of 1% NaCI (1%-Nsa).
All rats had ad-libitium access to water(distilled in the case of
0% N5CI animals). Data: mean SE, "p < 0.05 V vs P.
BW hct C5 PV
g vol% g% ml
0%-NaCI V 177±5 48±1 5.9±0.1 6.5±0.2
12P 195 8 44 1 5.7 0.2 7.9 0.6#
1%-NaC V 182±5 46±1 5.8±0.1 7.0±0.2
12P 196j6 42±0 5.6±0.1 8.0±0.3
DespiteO-NaCl intake, ratsconceived and maintained preg-
nancy to midterm (12P); fetal # = 11±1 in 0%-Nsa and 9±1 in
1% NaCl diet. Body weight (8W) was greater in 12 P vs V in
bothdietaiy groups. 12 P rats on 1% Naa intake showed
increased PV, decreasedhct and no change in systemic protein
concentrations (C ), as we have reported previously. The
0%-NaCl intake \ratswere slightly plasma volume-depleted vs
1%-NaCl (p < 0.05);surprisingly, however, 12 P rats on both
0%-N5CI and 1%-N5CI diets demonstrated PVE vs their V
counterparts, with corresponding falls in hct. In the absence of a
source of Na in the diet, the PVE seen in 12 p rats fed 0%-NaCl,
cannot be due to renal sodium retention and must therefore
result from redistribution of body fluids.
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EFFECTS OF VENTILATION, OXYGENATION AND CORD
OCCUJSION ON RENAL FUNCTION IN NEAR-TERM FETAL
SHEEP. Francine C. Smith*, Bruce A. Smith* and
Jean Robillard. Dept. of Pediatrics, Univ. of
Iowa, Iowa City, Iowa.
The transition from fetal to newborn life is
associated with significant changes in renal func-
tion including a dramatic rise in sodium reabsorp-
tion within the first 24 h of birth. The present
study was designed to investigate fetal renal
function during the additive effects of ventila-
tion (V), oxygenation (02) and cord occlusion
(0cc). Experiments were carried out in conscious,
chronically instrumented and intubated near-term
fetal sheep (n—7), In all studies, arterial pH
remained at control (C) levels of 7.36±0.01. Dur-
ing C, V+02 and V+O2+Occ, arterial pCO2 was 45±2,
37±1 and 45±3 IsmHg and p02 was 21±1, 325±132, and
305±169 miiiHg, respectively. Effects on renal
blood flow (RBF), glomerular filtration (GFR),
urinary flow (UF), sodium excretion (ENS), frac-
tional excretion of sodium (FENS) and urinary
osmolality (Uosm) were as follows:
V+O2 V+02±Q
RBF(kHz) 3.6±0.5 3.0±0.5* 2.5±0.5*
CFR(jul/min) 5.0±0.6 4.4±0.5 4.1±0.7
UF(isl/min) 0.8±0.1 0.4±0.1 0.5±0.2
E5(pmol/min) 55±11 32±14* 41±26*
FE55(X) 9.1±2.8 5.5±2.5* 6.5±3.9*
Uosm(mosm/kg) 263±48 350±67 287±55
(* p<O.O5 compared with C using Friedman's ranked
ANOVA and Wilcoxon t-test). These data suggest
that 1) ventilation in association with oxygen-
ation can modulate sodium reabsorption in utero
and 2) cord occlusion does not appear to be the
major factor influencing sodium reabsorption dur-
ing the transition from fetal to newborn life.
FLOW CYTOMETRY SEPARATES TURTLE BLADDER
EPITHELIAL CELLS. N Spohn*, X Yang,
NA Kurtzman, and S Sabatini, Texas Tech Univ
Health Sciences Center, Lubbock, Texas.
The turtle bladder is a complex epitheliwn
which reabsorbs sodium and secretes protons. It
is thought that specialized mucosal cells perform
each of these functions separately (i.e.,
granular and mitochondrial-rich cells, respec-
tively). Current methods using density gradient
centrifugation, while allowing separation of
these two cell types, do so incompletely and with
variable results. In the present study we have
used flow cytometry and have successfully
separated turtle bladder epithelial cells with
virtually 100% purity. With the aid of a Bectin-
Dickinson dual laser FACS two distinct popula-
tions of cells were noted. These cells were
identified on the basis of fluorescence,
complexity, and size. Following cell sorting and
recovery, electron microscopy revealed one to be
rich with mitochondria and intensely stained with
Rhodainine-123. The second population had
virtually no rhodamine staining, and the cells
were laden with intracellular droplets. Cell
viability, as assessed by propidium iodide, was
99% following recovery. When stored at 4°C, the
cells remained viable for 72 hr; at 21°C they
were viable for 48 hr. Cell recovery in each
population of cells was in the range of 10 to
106 cells. Enzyme analysis revealed differences
in Na-K ATPase and carbonic anhydrase activities
consistent with two distinct populations of
cells, These observations demonstrate that flow
cytometry can be used for sorting and recovery,
and can be done so easily and quickly with
enhanced cell viability.
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MULTIPLICATION IN ThIN LIMBS OF HENLE'S LOOPS? ,J. I.
Stephenson and J. F. Jen°. Dept. of Physlol. & Blophys., Cornell
Univ. Med. Col., NY, NY.
The difficulty In explaInIng the inner medullary concentration
gradient has led us to Investigate the general requirements for
osmotically driven multiplication In the thin loops of Henle. If a sin-
gle effect e (expressed as fraction of entering descending thin limb
(DTL) concentration) drives fluid from DTL to Interstitial vascular
CORE, the large salt permeability of ascending thin limb (ATh) per-
mits Its salt concentration to equilibrate diffusively with that of the
CORE and the single effect to be multiplied along the length of the
lO0. If loop length Is 0.5 cm, entering DTL concentration 600
mosmot/l, entering flow 5 nVmin, 0Th hydraulic permeability
241.6x 1O cm/sec. andATh salt permeability Infinite; we compute
the following concentration ratios as a function of e and fe,, the
ratio of urine flow to the sum of urine flow and loop flow:
Ratio of loop concentration to entering DTL concentration
C






1.109 1.326 1.968 3.814 61.405
1.108 1.324 1.954 3.703 25.177
1.103 1.302 1.848 3.053 7.014
1.066 1.178 1.411 1.723 2.143
1.017 1.044 1.092 1.078 1.099
Finite salt permeability of ATh decreases the multiplication, but
measured values ( box iO cm/sac) still permit large gradients
to be generated with osmotic forces of the order of 10 mosmol/l.
Several factors may contribute to these forces: urea and K diffus-
ing in from the CD, Oncotic pressure of proteins, conversion of CO2
to HCO3, and net generation of oamolytes. We hypothesize that
these factors add synergistically for f, less than .01 to drive
multiplication In the inner medulla with osmolyte production possibly
playing a crucial role.
EF'ECTS OF HYPERKALEMIA ON BICARBONATE AND
LIThIUM REABSORPTION IN DOG KIDNEYS. Eirik S.
Stokke,* Jonny Herald Langberg,* and
Fredrik Kiil* (intr. by Halyard Holdaas).
University of Oslo, Institute for Experimental
Medical Research, Ullevaal Hospital, Oslo,
Norway.
Lithium reabsorption follows the changes in
bicarbonate reabsorption when plasma pH is
altered. Both bicarbonate and lithium
reabsorption are reduced by extracellular
alkalosis, It has been proposed that lithium
transport is bicarbonate dependent and proceeds
along a paracellular pathway in the proximal
tubule (Hartmann et al., Acta Physiol. Scand.
120: 257-264, 1984). To examine how hyperkalemia
affects bicarbonate and lithium reabsorption,
experiments were performed at constant plasma pH
7.52 0.01 on six anesthetized dogs after
inhibiting distal sodium chloride reabsorption
and potassium secretion by bumetanide (30 g.kg'
body Vt) and amiloride (1 mg.kg' body Vt).
A rise in plasma potassium concentration from
2.6 0.2 to 7.9 0.2 mM significantly reduced
bicarbonate reabsorption by 214 35 pmolsmin,
whereas lithium reabsorption paradoxically
increased by 6.2 1.1 smol.min1.
Thus, a rise in plasma potassium concentration
by 5 mM reduces bicarbonate reabsorption by 30%,
which is similar to the effect of raising plasma
pH by 0.3 units. The mechanism of the increase in
lithium reabsorption during hyperkalemia is not
known, but the depolarization of the cell during
hyperkalemia may facilitate lithium exit at thebasolateral membrane and thereby stimulate
transcellular tral3sport.
VOLUME REGULATION IN CCT PRINCIPAL CELLS FOLLOWING
NA+ pp INHIBITION APICAL P LOSS. K. Strange,
Wright State Univ., Dept. Physiol.. Dayton, Ohio.
Peritubular ouabain caused DOCA—stimulated
rabbit CCT principal cells (PC) to swell to a
maximum volume 67% above control. Attainment of
this peak volume was followed by regulatory volume
decrease (RVD) at a rate of 4—5%/min to a new
volume 10—15% below control. A similar pattern of
swelling and RVD was observed with bath addition
of 2tim PGE2, a putative endogenous pump inhibitor.
RVO following ouabain swelling was inhibited 60—
70% by bilateral addition of 2mM Ba2 or 5mM TEA.
Bath addition of 5mM TRA had no effect on RVD,
but luminal perfusion with 5mM TEA+ or 0.2mM
quinidine inhibited this process 60—70% suggesting
involvement of an apical P channel. P—induced
volume changes were used to examine the relat ion—
ship between resting and RVD apical P channels.
In control CCT, a 10—fold increase in luminal or
bath P caused PC swelling of 10% and 12%, respec-
tively. After RVD, however, bath P elevation
had no effect on PC volume whereas luminal P
elevation caused a 31% swelling. Addition of 1mM
quinidine to the perfusate before P elevation,
or elevation of Rb' instead of P, reduced the
magnitude of cell swelling 50—60% in volume regu-
lated PC, but had no effect on the magnitude of
swelling in control PC. Replacement of cellular
P with Rb had little effect on the rate and
magnitude of ouabain swelling, but inhibited RVD
50—60%. These results suggest that the RVD P
channel is distinct from the channel involved in
transepithelial P secretion. The RVD channel
has characteristics similar to high conductance,
Ca—activated P channels described in PC patch
clamp studies from other laboratories.
MECHANISMS OF CELL SWELLING INDUCED BY ACIBOSIS IN
RABBIT S2 SEGMENTS. L. Sullivan, D. Wa].lace*, L.
Rome*, J. Grantham, C. Lechene. Univ. of Kansas,
Kansas City, KS & Harvard Med. School, Boston, MA.
We previously reported that cell volume of
isolated, non—perfused, 2 Segments increased
when cell pH was reduced by exposure to 15% CO2 or
5 aiM HCO3 (Kidney Internat. 35:503, 1989). We used
electron probe analysis to quantitatively assess
the changes in cell K, Na and Cl Content of
tubules exposed to 15% CO2 for 4 mins. Ionic
content was expressed in relation to P Content in
12 control and 12 experimental tubules taken from
3 kidneys. The P content did not differ (Exp./Con.
= 1.008). K/p Na/P Cl/P (K+Na+Cl)/P
Control 0.98±.03 0.088±.005 0.142±.009 l.21±.03
Exper. 1.l6±.03 0.l14±.011 0.l96±.0l8 1.47±.04
p <.001 <.05 <.02 <.001
To determine if the increase in cell K was due to
inhibition of pH—sensitive K channels, isolated
tubules were first exposed to 1 mM Ba + 5%C02 for
10 mm and then to Ba + 25% CO . Cell volume was
determined from measurements o2f tubular diameter
and cell pH was measured by epifluorescent
microphotometry using BCECF. Ba increased cell pH
from 7.38±.04 to 7.56±.04 (n=6) and cell volume by
20.4±4.3%. Ba inhibition of K channels and the
resultant depolarization of the cells may have
increased cell K and HCO3 causing cell swelling.
Subsequent exposure to Ba + 25% CO2 reduced cell
pH to 7.02±.04 but did not increase cell volume
significantly (2.4±2.2%). These data suggest that
acidosis causes cell swelling by inhibiting pH—
sensitive K channels, thus causing the retention
of K and anions. An additional effect of pH on Na—
K ATPase may be responsible for the increase in
cell Na content.
EFFECT OF INSULIN ON POTASSIUM
TRANSPORT IN THE RABBIT CORTICAL
COLLECTING DUCT (CCD).
Kaoiu TabelHircald FuniShigeaki MutoYasushi Asand
(Intr. by 0. Giebisch) Department of Nephrology, Jichi
Medical School, Tochigi, Japan.
Insulin, a kind of growth factors, plays an important role
in the regulation of extrarenal potassium (K) homeostasis.
studies revealed that insulin also enhances urinary K
excretion. Although binding assay demonstrated that insulin
binds to proximal tubules, thick ascending limbs and collecting
ducts, the physiological role of insulin hasnot been examined
in the individual nephmn segments. To investigate the effect of
insulin on K transport , rabbit CCD was perfused in itnl Net
K flux (JK) was measured with ultramicroflamephotometer
(Apele, Tokyo, Japan). l0-6M insulin inhibited K secretion
from basolateral side by 20% (n"9; p<O.01) and decreased
transepithelial voltage (Vt) significantly.
Control l06M Insulin Recovery
JK (pmoVmin.mm) .26.2±4.2 -21.1±3.4 -20.3±2.7
Vt(mV) -12.8±3.5 -8.7±3.5 -8.9±3.5
Theseeffects prolonged more than 120 min. after the removal
of insulin from the bathing solution. Dose dependency was
examined by using l0 to 10-"M insulin. Percent inhibition
of K secretion in each insulin concentrations were as follows;
10-5M (n=7) 25.0%, lO6M (n9) 19.5%, l0-7M (n=4)
22.7%, 10-8M (n=4) 23.0%, l0-9M (n"6) 24.3%, 10"°M
(n'7) 13.3%, and 10" M (n4) 1.9%, respectively. Not only
the phannacological dose, but also the physiological dose of
insulin inhibited K secretion, and ED was 1x10'°M.
These results indicate that insulin inhibits potassium
secretion in the cortical collecting duct at physiological
concentrations.
THIAZIDE-SENSITIVE ELECTRONEUTRAL SODIUM ABSORP-
TION IN RAT CORTICAL COLLECTING DUCT. Y. Terada*
and M.A. Knepper, NHLBI, NIH, Bethesda, MD.
Atrial natriuretic factor and bradykinin irthi-
bit NaC1 absorption in rat cortical collecting
duct (CCD) without altering transepithelial vol-
tage suggesting the presence of an electroneutral
pathway. To study the Na transport mechanism, we
tested the effects of inhibitors on sodium
absorption (JNa, pmol/min/mm) and transepithelial
voltage (isV) in isolated perfused CCDs from DOC-
treated rats. Hydrochlorothiazide (HCTZ, 0.1 inN)
and amuloride (MilL, 0.03 mM [maximal inhibitory
conc. in dose-response studies)) were added to
the lumen. Ouabain (OUA, 1 mM) was added to the
bath. Sodium was measured colorimetrically using
a chromogenic macrocyclic jonophore.
Na ABSORPTION VOLTAGE
control exptl. control exptl.
HCTZ 14.1 7.Of -3.5 -3.3
AMIL 16.4 8.4t -3.9 O.Of
ANIL+HCTZ 17.6 4.Of -4.0 +O.lf
OUA 15,5 l.8t -3.7 O.Of
(fP<O.05 vs. control.)
All effects were reversible. Fractional inhibi-
tion with HCTZ+AHIL was significantly greater
than with HCTZ or AMIL alone. Additional tubules
were perfused with 0.1 nM vasopressin in the
bath, Creatinine was used as a volume marker.
Again HCTZ inhibited JNa (by 74%) without alter-
ing the voltage (-5.3 to -5.5 mV). ANIL (0.01
mM) inhibited JNa by 52%, and decreased the vol-
tage from -7.8 to -0.9 isV. The results are com-
patible with a presence of two parallel Na trans-
port pathways in the rat CCD: a thiazide-
sensitive electrically neutral transporter and an
amiloride-sensitive eleetrogenic pathway.
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ADENYLATE CYCLASE MEDIATES THE INCREASE IN LUMINAL
Na CONDUCTANCE INDUCED IN THE RAT CORTICAL
COLLECTING DUCT (CCD) BY VASOPRESSIN (AVP). Susan L
Troutman' and James A. Schafer. Nephrology Researth & Training
Center, UAB, Birmingham, AL.
In order to assess whether the effect of AVP to increase Na
transport is mediated by adenylate cyclase, studies were
conducted In CCDs from rats treated with deoxycorticosterone
pivalate (1.25 mg l.M., 4-8 days before use). Tubules were
perfused and bathed at 38°C wIth Identical buffer solutions and the
transepithelial voltage (PDte, my) was monitored continuously.
Basolateral membrane potentials (PDbl, my) of p4lncipal cells were
measured with mlcroelectrodes, and 30-40 nA current pulses were
passed to evaluate the transepithelial resistance (Ate, .cm2) and
the fractional resistance (fR5) of the luminal membrane by standard
electrophysiological techniques. As shown in the following table,
torskolin, when added to the bathing solution, produced the same
decrease in fRa as observed previously with AVP (Schlatter et al,
PflOgers Archly, 409: 81, 1987), and this resistance change was
completely reversed by addition of amiloride to the luminal
perfusate.KiETEh' Control 50 IIM Forskolin Forskolin +
10 tIM amiloride
(± SEM)
PDa (12) 4.5±1.0 13.5±2.1 +O.2±O.4t
Rte(12) 47±4 43±4 49j7t
PD (13) -85±0.6 -84±0.8W -86±0.9t
fR (11) 0.86 0.02 0.72 0.03W 0.83 0.03t
-
(p <.05 compared to control, tp <.05 compared to forskolin alone.)
The effect of forsicolin was rapid with a full response occurring
within 5 mm. We obtained similar results with 10 pM forskolin. In a
previous abstract (J. Physiol. 403: 13P, 1988), we also reported
that 0.1-0.2 mM dibutyryl cAMP (db-cAMP), with or without 0.1 mM
isobutylmethytxanthlne (IBMX), produced virtually identical
changes to those presented above, although the time course of
the effects was slower with db-cAMP alone than with AVP, db-
cAMP plus IBMX, orforskolin. We conclude that the effect of AVP
on Na' transport is mediated by activation of adenylate cyclase.
ATRIOPEPTIN.MEDIATED NATRIURESIS AFTER ACUTE
UNILATERAL NEPHRECTOMY. Jean Pierre Valentin,
Ribstein*, JUrg NUssberger°, D. Neuser, Albert
Mimran* (intr. by Leopoldo Raij). Dept. of Medicine, CHU
Montpellier, France.
The hypothesis that atrial peptides (AP) are involved in
the acute natriuretic response of the remaining kidney to
unilateral nephreclomy (UNX) was tested in euvolemic
anesthetized Sprague-Dawley rats. UNX caused a twofold
increase in UNaV (from 0.93±0.07 to 1.89±0.12
mEq/min, n=11, p<0.01) and UKV, without significant
change in glomerular filtration rate or renal plasma flow
in addition, UNX was followed by an immediate and
transient decrease in central venous pressure and increase
in arterial pressure. (1) In a first series of
experiments, circulating ir-AP levels were found to rise
(from 23.5±3.6 to 66.3±12.8 fmol/mI, p.cO.01) within
2 mm after UNX. (2) When UNX was performed 24h after
right atrial appendectomy (APX), UNaV failed to increase(1.22±0.05 to 1.39±0.08 mEq/min, p4'JS). N o
difference in plasma ir-AP was detected as a consequence
ot APX ; post-UNX ir-AP was higher in sham APX as
compared to APX rats (45.5±10.2 vs 20.2±2.0 fmol/ml,
p<0.01). In sham APX rats, UNX resulted in a rise in
urinary cGMP excretion (from 27.7±4.6 to 57.7±11.9
pmol/min, p<0.01) whereas no change occurred in APX
(22.9±3.9 to 23.8±5.9, p=NS) ; a significant correlation
was found between changes in UNaV and urinary cGMP
excretion. (3) When UNX was performed in rats receiving
anti-AP monoclonal antibodies, the natriuretic response
was similarly suppressed. The present studies indicate
that post-UNX natriuresis is associated with an increase
in plasma levels of AP and in urinary cGMP excretion.
Both natriuresis and changes in cGMP are prevented by
right atrial appendectomy as well as specific anti-AP
antibodies thus suggested that AP may be an important
mediator of post.UNX natriuretic response.
THE REGULATION OF THE SMALL CONDUCTANCE K
CHANNEL IN THE APICAL MEMBRANE OF RAT
CORTICAL COLLECTING TUBULE (CCT). Wenhui
Wang* and Gerhard Giebisch. Yale Univ.,
Med. School, Dept. Cell. & Mol. Physiol.,
New Haven, Connecticut.
A small conductance K channel with
high open probability (P0) in the apical
membrane of rat CCT has been previously
identified and is likely to play an
important role in K secretion (Frindt and
Palmer, Am. J. Physiol. 256: Fl43—F15l,
1989). In the present study we examined
how channel activity is regulated at
physiological temperature. Channel
activity was studied using the patch—clamp
technique in the apical membrane of
superfused rat CCT at 35—37° C. In the cell
attached configuration the inward
conductance of the channel is 29 PS and
the outward conductance is 12 p8 with 140
K in the pipette. P0 of the channel is
voltage—independent and approximately0.95. The channel displays one open state
with a mean lifetime of 18.3 mS and one
closed state with a mean lifetime of 1.0
mS. K is at least 10 times more permeant
than Na. The channel activity is very
sensitive to the intracellular pH.
Changing bath pH facing the cytoplasmic
side of inside—out patch from 7.4 to 6.9
reversibly reduced P0 from 0.9 to 0.2. The
results indicate that the intracellular pH
is an important regulator of potassium
channel activity in the apical membrane of
rat CCT.
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NA-K-ATPASE ACTIVITY ALONG ThE NEPHRON IN NEPHROTIC
RATS Voat B.° and Favre H.°(intr. by J. J. Bourgoignie);
Division of Nephrology, University Hosp. Geneva, Switzerland.
Nephrotic Syndrome (NS) is associated with avid salt
retention. Micropuncture studies in experimental model localize
thia sodium retention in CCT. The aim of the present study is to
biochemically localize this phenomenon. NS was induced in
male WISTAR rats with one single injection of puromycin
(15mg/bog i.p.). NS rats and their controls (C) were fed s
salt deficient diet to stimulate the aldosterone system . NS
occurs within 8 days: 24h-proteinuria (NS versus C,
mean+sd): day 0: 65±16 vs 71±28; day 4: 74±30 vs 65±16;
day 8: 240±40 vs 73±14 mg; Na intake/Na 24h urinary
elimination (NS vs C): day 0: 0.7 vs 0.7; day 8: 0.3 vs 0.7.
At day 8 the animals were anesthezied, left kidney
microdissected and the activity of Na-K-ATPsse measured in
single nephron segments. NS vs C (Na-K-ATPase activity
pmols/mm/h; mean±sd: PCT 2278±200 vs 2818±1400
(pNS), CAL 4671±461 vs 5458±968 (pO.156), COT
2804±326 vs 1544±256 (p0.015). Na-K-ATPase activity
(pmolslmm/h) In OCT vs 24h-proteinuria (mean±sd): day 0:
1382±278 vs 65±18; day 4: 1460±117 vs 74±30; day 8:
2804±362 vs 240±40mg. Changes in Na-K-ATPase activity
localize sodium retention in COT and correlate with proteinuria.
This finding is in agreement with micropuncture data.
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REFLECTION COEFFICIENTS FOR Na+, Cl, MID K+
ACROSS BASOLATERAL CELL MEMBRANE OF S2 PROXIMAL
RENAL TUBULE. Larry W. Welling, Dan 3. Welling,
and Toni Ochs*. Laboratory and Research Services,
VA Medical Center, Kansas City, MO, and Depts.. of
Pathology and Physiology, Univ. of Kansas Medical
Center, Kansas City, KS.
We previously have used rapid video techniques
and acutely applied gradients of the impermeant
solute raffinose to measure the hydraulic conduct-
ivity (LpA) of the basolateral cell membrane of
proximal renal tubules in vitro. Comparisons of
the relative effects of equiosmolar gradients of
raffinose, Mad, and KC1 then provided estimates
for the reflection coefficients (ci) for NaCl
(0.56 0.07) and for KC1 (0.73 0.02) where,
since the salts are totally dissociated, aNadl
(aNa+ + 0C1)/2 and aKCl (ciP + ciCl)/2. In
the present studies we compared the effects of
raffinose and Na—gluconate or of raffinose and
choline—Cl in individual tubules, with the results
a Na—gluconate = 0.84 0.06 and a choline—Cl =
0.75 0.06. Since these salts also are totally
dissociated and, additionally, since it can be
assumed that a gluconate and a choline both are
unity, it now is possible to estimate alla+ to be
approximately 0,68 and aCl to be approximately
0.50, values that are well consistent with the
value for aNaCl. Furthermore, using the reported
value for aKCl and the present aCl, aK can be
estimated to be approximately 0.96. The finding
of alC > ciNa+,in spite of the known greater
permeability of 1f, may be explained if K+
predominently employs a highly permeable pore from
which water is excluded, while Na+ predominently
shares a pathway with water.
ALDOSTERONE-MEDIATED EXPRESSION OF
NAIK ATPase IN THE RABBIT CCT IS ALPHA
ISOFORM-SPECIFIC. Paul Welling, Michael Caplan
and Gerhard Giebisch, Yale University School of Medicine,
Dept. of Cellular and Molecular Physiology, New Haven, CT
Mineralocorlicoids induce Na-K ATPase gene expression, and
enhance the abundance and activity of Na-K ATPase in the
principle target tissue, the cortical collecting tubule (CCT). To
determine if this response involves the differential expressionof
unique Na-K ATPase, a isofonn (s), we evaluated the physio-
logic, pharmacologic and molecular properties of the Na-pump
in basal and aldosterone-adapted CCT. Chronic aldosterone
stimulation (50 tg.Kg1eday' s.c. via osmotic mini-pump x 5-
10 days) increased specific and maximum 3H-ouabain binding
in single isolated CCT 2.8 fold without any effect on ouabain-
affinity (KD = 7.3 x i0M) as measured by the dose depend-
ence of 3H-ouabain binding. Furthermore, the relationship of
Na1 to ouabain-sensitive pump-current in amphotericin-B per-
fused CCT determined with standard cable techniques, micro-
electrodes and equivalent circuit analysis revealed no shift in the
Na-affinity of the pump upon aldosterone-adaptation. These
findings are consistent with Western Blot analysis; antibodies
directed against synthetic peptides containing heterogenous
sequences of the 3 a isoforms of the Na-K ATPase revealed the
presence of the 3 isoforms in rabbit brain where the each of the
isofonns are known to be expressed. In contrast, only the a1
isofonn was detected in the membrane fraction of both basal and
aldosterone-adapted CCT. In conclusion, the aldosterone-
mediated expression of Na-K ATPase appears to be a1 isoform-
specific.
SIMULTANEOUS MEASUREMENT OF LITHIUM AND SODIUM IN
NANOLITER VOLUMES OF RENAL TUBULAR FLUID. L. H.
Willis, M.C. Broughton and R. Foster. Indiana
Univ. Med. Ctr., Dept. of Pharmacol. & Toxicol.,
Indianapolis, Indiana, and Thermo Jarrell Ash
Corp., Chicago, Illinois.
Flameless atomic absorption (AR) spectroscopy
was adapted for the determination of Li and Na
concentrations in samples of renal tubular fluid.
Linear standard curves were generated for each ion
over a range of concentrations expected for fluid
from various nephron segments (Li: 0.25 ii4 to 3.5
mM; Na: 50 mM to 500 mM). Analyte volumes ranged
from 2 to 6 nanoliters. Each sample was placed on
a small tantalum platform (10 x 6 x 0.13 usa),
which was inserted into a graphite furnace for
analysis by AA. Assay sensitivity was 0.067 pmol
for Li, and 3.64 pmol for Na. Accuracy was
greater than 95% for Li and 96% for Na (best with
larger pipets). Relative standard deviation
(mean/standard deviation) for 4 or more replica-
tions was less than 12.8% for Li and 7.3% for Na.
Matrix interference, as assessed by the method of
standard additions, was negligible (recovery of
2—nl aliquots of standards added to 2 ni of tubu-
lar fluid was 93.7 * SD 7.1% for Li. and 103.8 *
4.8% for Na. Preliminary free—flow micropuncture
experiments have been conducted in 6 anesthetized
chinchillas (mactin, 100 mg/kg iv). The results
(mean a SD) are summarized as follows:
Tubule n (TF/P)Li (TF/P)Na Li Na
Proximal 7 0.99 0.25 1.02 * 0.04 1.1 151
Distal 1 2.3 0.35 0.50 174
Loop 2 2.45 0.53 1.67 a 0.07 0.52 145
Two—channel AR provides a sensitive, reliable
means of measuring the concentration of lithium
and sodium in renal tubular fluid.
Rb EFFLUX BY RABBIT INNER STRIPE OUTER
MEDULLARY COLLECTING DUCT (OMCD):
EFFECT OF GASTRIC H-K-ATPase INHIBITOR
SCH 28O8O (SCH). Q Winao and S.
Straub , Div. of Nephrology, Univ. of FL
and VA Med. Center, Gainesville, FL
Physiologic, morphologic and bio-
chemical evidence support the hypothesis
that the OMCDi possesses a functional
H—K—ATPase. To examine the mechanism of
K absorption, the Rb ef flux coefficient
(KRb) was measured in OMCDi from rabbits
adapted to a low K diet (>96 hrs). In
the presence of bilateral ouabain (0.1
inN, to inhibit absorption via luminal
Na-K-ATPase), 10 sM SCM did not
significantly alter transepithelial
voltage (VT, 4.4±1.1 mV, basal, vs.
4.1±0.8 mV, SCH) or KRb (83.9±27.1
nm/sec basal vs. 47.9±14.7 nm/sec, SCM).
We further examined the effect of SCH
(10 IsM) on KRb in the presence of
luminal ouabain (0.1 mM) and
hypercapnia. Hypercapnia (10% CO2) for
60 mm did not significantly alter
or VT. Vehicle-treated tubules
exhibited a small but significant
(p<O.O5) increase in KRb with time
(58.9±15.2 nm/sec, basal, vs. 68.4±18.0
nm/sec, vehicle) without a significant
change in VT. In contrast, SCH
significantly (p<0.05) decreased KRb
from 114±7.5 nm/sec (basal) to 64.0±15.5
nm/sec (SCM) with no significant change
in VT. These data suggest that K
absorption by the OMCDj is dependent on
H-K-ATPase and is inhibited by SCH.
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ELECTRJPI-IYSIOLO3ICAL ST(DY OF ThE UPPER RART
CF LCt'13 DESCEN)1N13 THIN Ll (LDLu).
Koji Yoshitomi & Masashi Imal (Intr. by
E.Kusano) Department of Pharmacology, Jichi
Medical School, Tochlgi 329-04, Japan.
The LDLu is characterized by high
perrneabilities for cations and water, and
serves a part of the countercurrent system.
Although the paracellular route is considered
to be the major ion pathway, the route of
transceilular pathway is unknown. To examine
this issue we have studied in vitro micro-
perfused LDLu from hamster kidney with cable
analysis and conventional microelectrode
technique. The transepitheiial voltage was
zero (-0.1±0.1 my, n=26) and ransepithelial
resistance was 18.3±2.0 flcnt (n12). The
basolateral membrane voltage (VB) was -78.3
mV (n=46), and fractional resistance of
the apical rembrane was 0.92±0.01 (n=5).
Ouabain (10 M, bath) decreased VB by
22.5±3.3 mV (n=6, pcO.O01). Increasing bath
K from 5 to 50 rTM decreased VR by 38.7±2.3
mV (n..7, p0.01), yieiding tK oro.63. Reduc-
tion of FlX from 25 to 2.5 TTM in the bath
decreased V by 4.4±0.8 mV(n7, p0.005).
Reduction of bath C1 caused no change of VB.
Increase in luminal K depolarized apical
membrane voltage (VA) by 10,0±1.3 mV (n'.7,
p<0.001) and tK was 0.16. Ba + decreased V,
by 7.5±1.0 mV(n'°17, p.cO.001). No specific Na
conductance was detected. We conclude that
the basolateral membrane of LDLu has Na-K-
ATPase, high K and smell F-DD3 conductance
the apical membrane has a small K
conductance. Na' pathway remained still to be
established.
DOES CYCLIC AMP-DEPENDENT PROTEIN KINASE (PKA)
MEDIATE THE HYDROOSMOTIC EFFECT OF VASOPRESSIN
(AVP) IN RABBIT CORTICAL COLLECTING DUCTS (CCD)?
Y.Ando. H. Jacobson, and M. D. Breyer. Vanderbilt Univ. and VAMC,
Nashville TN. and Jichi Medical School Hosp. Tochigi, Japan.
Cyclic AMP (cAMP) mediates AVP induced water transport in
CCD. However, a role for PKA in this hormonal action remains
undemonstrated. We recently reported that the PKA inhibitors H-8 (50to
150 uM) and K252a (2uM) failed to inhibit AVP-induced increases in
hydraulic conductivity (Lp) of CCD despite their ability, because they
also inhibit protein kinase C (P1(C), to block phorbol ester mediated
suppression of CCD water flow induced by AVP. Using in vitro
perfusion of rabbit CCD we have explored further the potential role of
PKA in intiating the water flow response. 500 uM H-8 did not block
AVP action and neither H-8 (l50-500uM) nor K252A (2uM) blocked
lOOuM chlorophenylthio-cAMP induced Lp. Additionally, luM
KT5720 and 5OuM Rp-cAMP5, which are more specific PKA inhibitors
did not blunt AVP-induced Lp. The use of PKA inhibitors, despite their
putative specificity, stilt carries the risk that other kinases may be
inhibited and, thus, account for the lack of effect of these inhibitors on
AVP action. We tested the possibility that cGMP dependent protein
kinase (PKG), PKC, or myosin light chain kinase (MLK) inhibition
could account for our finding that PKA inhibition does not blunt AVP
action. If so, PKG activation should inhibit AVP induced water flow.
inhibition of PKC should augment AVP action, and inhibition of MLK
should also augment AVP action. We found none of these to be true.
Thus 1mM 8 Bromo cGMP augmented 23pM AVP action, PKC
inhibition by staurosporine had no effect on 23pM AVP action, and
5OuM ML-7, an MLK inhibitor, markedly suppressed 23pM AVP
action. These studies further support the notion that cAMP initiates the
water flow response of the CCD to AVP by a mechanism not requiring
PKA activation.
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VOLUME REGUlATORY DECREASE (VRD) AND INTRACELLULAR
CALCIUM IN TIlE RABBIT PROXIMAL CONVOLUTED TUBULE
(PCT).J.Beck*,S.Breton*, C.Ciebisch & R.Laprade.
Membrane Transport Research Group, Univ. of
Montreal, Montreal, P.Q. & Dept. Cell. & Mol.
Physiol. Yale Univ., New Haven, C.T.
We have previously found that in both non-
perfused (np) and perfused (p) rabbit PCT a
hypotonic shock elicits a sustained increase in
basolateral potassium partial conductance which
probably mediates VRD. In this study we examined
the possibility that intracellular calcium may be
involved. Volume regulation was examined in
response to a hypotonic shock of 125 siOsm in tsp-
PCT and of 90 mOsm in p-PCT. Intracellular Ca was
measured with the fluorescent dye fura-2 and cell
volume was measured with video microscopy.
The hypotonic shock rapidly increased the volume
of np-PCT by 60±5% (S.E.M n—5) and p-PCT by
23.6±1.5% (n—5). In both cases VRD was observed
reducing cell volume, respectively, to 20±4% and
S.5f1.2% above control.In parallel experiments,
using an intracellular calibration with ionomycin,
cell Ca in control conditions was found to be
200±38 oN in np-PCT (n—6) and 260±34 nM in p-PCT
(n—6). The hypotonic shock increased cell calcium
to 307±52 and 388±61 nIl respectively. However this
increase was transient in both cases, Ca'4
returning to control levels within 5 mm.
Conclusion; since the results with np-PCT are
qualitatively similar to those with p-PCT it is
suggested that mechanisms involving the basolateral
membrane or intracellular stores are responsible
for the rise in Ca'4. Because the rise in Ca" is
transient it may act as a trigger for VRD rather
than as a sustained channel activator.
A HYPEROSMOLALITY (H)-INDUCED PROTEIN ENHANCES
MYOINOSITOL (MI) UPTAKE IN RAT INNER MEDULLARY
COLLECTING TUBULE (RIMCT) CELLS. T. Ben, J.
Veis,* B. Molitoris, I. Teitelbaum, and J.
Mansour*. Dept. Med., Univ. Colorado Sch. Med.,
Denver, CO.
MI is an osmolyte involved in the adaptation
to H. Yet, its uptake by RIMCT cells has not been
studied. As compared to cells grown in isotonic
media (I) (Na, 150 mEqIL), those grown in H dis-
play marked enhancement in 3R-MI uptake (cpmlug
protein) from 269±32 to 542±22 at 225 mEq/L Na,
p<.OO1; and to 2019±132 at 300 mEq/L Na, p<.OO1.
This enhancement is partially mimicked by the
supplementation of I with 300 mM mannitol (772±
92, p<.OO1) but not 300 mM urea (302±15, NS). The
increment in 3 MI reflects cellular uptake
rather than membrane binding as it is observed at
37°C but not at 4°C. MI uptake is Na dependent in
cells grown both in 11 or I media with comparable
Mi of 75 mM. Time dependence experiments reveal
that at least 12 hr of H is needed to enhance MI
uptake and reexposure of cells to I for at least
24 hr is required for the enhancement to reverse.
As this suggests the synthesis of an intermedi-
ate, the microtubular inhibitor, nocodazole, (N,
10 Mg/mi) and the protein synthesis inhibitor,
cycioheximide (C, 30 ug/mi) were studied. Cells
grown in H with N show unimpaired enhancement of
MI uptake. C exposure (16 hr) does not affect MI
uptake in cells grown in I (182±23 vs 191±15) but
inhibited enhanced MI uptake in ceiia grown in II(822±53 in the absence vs 331±24 in the presence
of C, p<.OO1). We conclude that H stimulates the
synthesis of a protein that markedly enhances MI
uptake. This process may be critical to the
osmoregulation of RINCT cells.
CHARACTERISTICS OF L—ALANINE UPTAKE BY RAT INNER
MEDULLARY COLLECTING DUCT CELLS. Christopher
and Rolf K.H. Kinne. Max—Planck—Institut
fuer Systemphysiologie, Dortmund, F.R.G.
Organic osmolytes including asino acids are
thought to play a role in cell volume regulation
of inner vedullary collecting duct (IMCD) cells.
We have characterized the transport systems that
mediate the uptake of L—alanine by freshly
isolated rat IMCD cells. Cells were isolated in
300 coach buffer and L—[3H]alanine uptake was
measured by a rapid centrifugation technique.
After 10 mm incubation with 50 M L—alanine,
alanine uptake was 8.5 times higher in the
presence than in the absence of Na+. Ammnooxy—
acetate, an inhibitor of aminotransferase activi-
ty, did not affect L—alanine accumulation into
IMCD cells. Kinetic studies indicate that
L—alanlne transport occurs predominantly by a
saturable Na—dependent system with a Km of 170 2M
and a V5 of 160 pmol/ ul cell water/mm. In the
presence of Na", 2 mM serine or cysteine, sub-
strates for the ASC transport system, inhibited
L—mlanine uptake 85% and 48%, respectively;
whereas 2 mM methylarninoisobutyric acid or
methylalanine, selective substrates for the A
transport system, inhibited L—alanine uptake only
18% and 10%. In the absence of Na", L—alariine
uptake was inhibited 66% by leucine. D—alanine had
no effect on either the Na—dependent or Na—
independent uptake of L—alanine. We conclude that
L—alanine uptake by isolated rat IMCD cells occurs
primarily via a transport system with properties
similar to those of ASC neutral amino acid
system.
ANILORIDE (ANI) DOES NOT PREVENT THE INDONETUACIN (INDO)- AL
DDAVP—INDUCED FALL IN FRACTIONAL LITHIUM EXCRETION (FELl) IN
MAN. Joost A. Biils.a*, Walther U. Boer, Rein A t(oomans and
Evert 2. Dorhout Mees. University Hospital Utrecht, Department
of Nephrology, The Netherlands.
FELi reflects the fraction of tubular fluid delivered from
the proximal tubules (PT) only if Li is reabsorbed in propor-
tion to Na and 1120 in this nephron segment, but is not reab—
sorbed beyond it. Both 11100 and DDAVP have been shown to re-
duce FELl in man. Animal experiments suggest that these agents
stimulate Na reabsorption in the medullary thick ascending
limb of Henle's loop (ITALH) and/or the cortical collecting
ducts (CCD), but not the PT. Hence, 11100 and DDAVP may also
stimulate Li reabsorption in the distal nephron, which would
invalidate the Li clearance method to study the effects of
these agents on renal Na handling. The aim of this study was
to assess whether ANI can prevent the effect of flEX) and DDItVP
on FELi, which would localize distal Li reabsorption in the
CCD. Four clearance studies were performed in healthy subjects
(n=5): 1) control study, 2) ANI pretreatment (10 mg p.o. 10
and 2 hrs before the study), 3) INDO (3 days 50 mg t.i.d.)
and 4) INDO + ANI. DDAVP (4 g i.v.) was given at the end of
all clearance studies. Under control conditions as well as
after ANI pretreatment, DDAVP reduced FELi in all subjects:
CONTROL ANI
FELi (%) baseline 25.5±1.5 24.4±0.9
FELi (%) DDAVP 19.3±1.7 20.7±1.0
INIXI reduced FELi in only 2 subjects (CONTROL: 27.1%, 1800:
19.4%). ANI did not mitigate this effect (INDO + AMI: 16.6%),
and DDAVP did not further reduce FELi (11100 + DDAVP: 18.1%).
In contrast, DDAVP always reduced FELl in the 3 non—responders
to INDO (CONTROL: 24.5%, 11100: 25.2%, INDO + DDAVP: 19.7%).
We conclude: 1) the 11100-and DDAVP-induced fall in FELi
is probably effected in the same nephron segment, as their
effect on PELi was not additive; 2) since ANI did not block
the effect of 11100 and DDAVP on FELi, these agents appear to
stimulate Li reabsorption in the mTALH and not the CCD.
URINARY OXALATE EXCRETION DURING INTRAVENOUS IN-
FUSIONOFDIURETICS. H.J.MvanRlJn'. W,H.Boer',
J.J. Beutler', HA. Koomans', E.J. Dorhout Mees. Depts. of
Nephrol. and Clln, Biochem.b, Univ. Hasp., Utrecht, Netherlands.
lntrarenaloxalate handlingwas studied by measurementof urinary
oxalate excretion during intravenous Infusion of the loop diuretic
bumetanide and the carbonic anhydrase inhibitor acetazolamide In
healthyyoung men. The studieswere performed one 200 mmol/day
Na intake during maximal water diuresis and constant infusion of
lnulln for assessment of GFR. The Infusion rates were 0.5 mg/h for
bunietanlde (n = 7), and 250 mg/h for acetazolamide (n = 5). After
1 h of recumbency, two 20-mm baseline urine portions were
collected, then the infusion was started after administration of a
priming dose. After 45 mm equilibration, three 1 5-mm urine portions
were collected. Urinary oxaiate was measured by an enzymatic
method. The results (analysed by ANOVA and the least significant
difference test) are given in the table. Bumetanide gave a 1.3 to 1.5
fold increase in oxalate excretion (P <0.05). Since the inulin clear-
ance - and thus the filtered load of oxalate - did not increase, the
rise in oxalate excretion must be caused either by an increased tub-
ular secretion or a decreased tubular reabsorption. The results with
acetazolamide were comparable: the inulin clearance (and thus the
filtered load of oxalate) was lowered, but in spite of that the net
oxaiate excretion remained unaltered, It is not likely that diuretics
enhance tubular secretion, in the rat they even give a decrease at
higher doses, because of competition with oxalate for the secretory
transport sites. Therefore, a decrease in tubular reabsorption seems
more obvious in man. The possibility of using diuretics as oxaluret-
ics should be investigated, both in acute and chronic study designs.
Bu 0.23 0.21 0.33* 0.28 0.31* 116 118
Ac 0.27 0.29 0.29 0.23 0.27 128 111*
ESTIMATION OF END-PROXIMAL TUBULAR FLUID LITHIUM CONCENTRATION
([EPT]Li) IN NAN USING LOOP DIURETICS. Walther 8. Boer, Jaap
J. Beut1er, Hem A. Koomans, Evert J. Dorhout Nees. Dept. of
Nephrology, University Hospital Utrecht, The Netherlands.
One prerequisite for the Li clearance to be a measure of fluid
delivery from the proximal tubules (PT) is that Li and 1120 re-
absorption in the PT are proportional, implying that the
[EPT]Li equals the plasma Li concentration ([P]Li). We tried
to verify this in man assuming that the urine Li concentration
([UJLi) approaches [EPT]Li if distal reabsorption of both 820
and Li is abolished. Distal Li transport, if present at all,
is probably limited to Henle's loop (MA) in man. Loop diuret-
ics would not only inhibit this, but would also minimixe dis-
tal H20 reabsorption by abolishing its driving force, the aed—
ullary tubulo—interstitial osmotic gradient. Additional H20
loading would limit ADH—sensitive distal 1120 transport along
any remaining osmotic gradient. Hence, the ratio between (U]Li
and [PILl ([U/P]Li), averaging about 2 in water-loaded man,
should fall to 1 during loop diuretic administration if
[EPT]Li, [U]Li and [Pill are equal under these conditions. We
studied [U/Pill and urine osmolality (Uosm) in 7 healthy wa-
ter-loaded subjects before and after acute i.v. administration
of bumetanide (B), furosemide (F) and ethacrynic acid (I).
[U/P]Li fell from 2.14±0.04 to 1.52±0.05, 1.37±0.04 and 1.29
after infusion of B, F and 11 respectively. Corresponding
rises in Uosm were from 56±3 to 192±2, 222±4 and 233±3 mosm
/kg. As neither diuretic made urine isotonic to plasma, incom-
plete inhibition of diluting segment reabsorption, leaving
some osmotic gradient for distal 1120 transport, explains why
[U/P]Li failed to become equal to 1. An inverse relation was
found between Uosm and [U/P]Li: [U/PiLl — O.0073(Uosm) +
2.969 (r 0.91, P 0.01). Extrapolation suggests that [U/P]Li
would become virtually equal to 1 if diluting segment reab-
sorption could be blocked completely, rendering urine iso-
tonic to plasma (271±6 mona/kg). These observations strongly
suggest that [EPTJL1 indeed equals [P[Li in man, implying that









DOES GENTAMYCIN ALTER NA-TAURINE SYMPORT AND
MEMBRANE RECYCLING IN RAT RENAL BRUSH BORDER MEMBRANE
(BBM)? Andrea Budresu, Israel Zelikovic, Rusaell W. Cheaney.
Department of Pediatrics, University of Tennessee, Memphis.
Recently It has been suggested that gentamycin(G) may exert its
nephrotoxlcity by intarfering with membrane recycling of trans-
porters. Uaing colchicine, an antimicrotubular agent, we have
previously shown that the rapid adaptive response to various taurine
diets-.up regulation and down regulatlon of Na-taurine symport
across renal tubular BBM from rats fed low taurine diet(LTD) and high
taurine diet(HTD), respectively--Is due to "shutIllng of transporters
between the membrane and an intracellular p001 (Chesney et al, FASEB
J 3:2081 1989). The purpose of this study was to explore (1) whether
3-Induced tsurinuria(a part of 3-induced aminoaciduria) Is expressed at
the BBM surface, 2) whether 3 would affect renal tubular adaptive re-
sponse to diet. Rats were fed normal taurine diet(NTD) or LTD(to
achieve maximal symport activity) for 14 days. An acute intraperi-
toneal(IP) Injection of G(lOOmgIkg BW) or saline(S) was given one hour
prior to sacrifice. No difference in initial rate (15 eec) and time course
of Na-coupled taurine uptake into renal tubular BBM vesicles was ob-
served between G and S treated rats in both dietary groups. Similarly,
chronic IP administration of G(100 mg/kg 8W for 2 days followed by 20
mg/kg 8W for 7 days) did not alter taurine accumulation into vesicles.
The 72% increase In taurine uptake Into vesicles of LTD rats when com-
pared to NTD animals (32.9±5.6 vs 19.08±3.38 pmol/mg prot/15 eec)
was completely abolished by feeding the former HTD for 16 hr (18.25±
0.35 pmol/mg prof/i 5 eec). Acute administration of 3 prior to switching
the rats from LTD to HTD did not alter this change in taurine uptake.
Fasting(F) of these LTD /HTD rats for 6 hr significantly increased Na-
dependent taurine uptake (27.7± 2.8 pmol/mg prof/iS eec). Acute IP in-
jection of 3 (100 or 200 mg/kg BW) prior to fasting or chronic admini-
stration of G (above dose) did not change initial rate and time course of
taurine uptake by vesiclea when compared to accumulation in S treated
LTD/ HTD/F animals. We conclude that 3-induced hypertaurinuria is not
expressed at the BBM surface. Moreover, our data provide no evidence
for an interference by G with the membrane shuttling mechanism respon-
sible for the rapid adaptive response to various sulfur amino acid diets.
MECHANISM OF UREA-LINKED WATER FLUX IN RAT INNER
MEDULLARY COLLECTING DUCT (IMCD). C.-L. Chou,*
J.M. Sands, and M.A. Knepper. NHLBI, NIH, Seth-
esda, MD.
When terminal IHCD segments are perfused in
vitro with an lumen-to-bath urea gradient and an
osmotically counterbalancing bath-to-lumen MaCi
gradient, fluid absorption occurs ("urea-linked
water flux" or ULWF). A similar phenomenon has
been postulated to piay a role in vivo in concen-
trating the inner medulla. The ULWF has been pro-
posed to be due to a reflection coefficient dif-
ference, u(urea]<c[NaC1(. However, our recent
measurements of a[urea] yielded a value not
different from c(NaC1] (u[urea]—l). To study the
mechanism of the ULWF, we determined simulta-
neously the ULWF (ni/minima), the urea concentra-
tion in the collected fluid (mM), and the osmol-
ality of the collected fluid (mOsm/kgH2O) in 3
sets of experiments with 0.1 nM vasopressin in
the bath (perfusion rate, 37-81 nl/ain/mm):
Perfusate Bath Collected
urea Osm urea Osm urea Osm ULWF
300 560 0 560 81±25* 398±29f 7.8±2.0
500 727 0 727 205±15* 501±15t 6.2±1.1
800 1022 0 1022 459±36$ 733±39t 7.7±L5
($P<O.Ol vs. perfusate; tP<0.Ol vs. bath)
The a(urea}, measured by determining the luisinal
urea concentration required for a zero water flux
with 325 mM mannitol in the bath ("zero-flux"
method), was not significantly different from one
(1.00±0.02). These results show that the urea-
linked water flux observed in the IMCD is due to
a transepithelial osmolality gradient generated
by rapid passive urea absorption, and is not due
to a low reflection coefficient for urea.
SODIUM (Na+)/HYDR(g (H) EACHANGE IS ENHANCED
IN ThE HYPERIAURINURIC (HT) (4]JSE. Shermine
Dabbagh, Gina Falsetti, Ellis Avner, DtietriusEllis. Children's Hospital of Pittsburgh, Univ.
of Pittsburgh, Pittsburgh, PA 15213.
Interstrain differences in the urinary excre—
tion of taurine (T) in certain inbred strains of
mice have been ascribed to a perturbation in
transport either at the brush border (B) or
basolateral nssrbrane- To define the tncchanisms
for the taurinuria, brush border rncmbrane vesicles
(BBMV) were prepared from adult Swiss-Webster
(norontaurinuric [NT]) and C57BL/6J (NT) mice.
The uptake of T was Na+deendent in both
groups with the peak of the overshoot (PEAK)
occurring at 4 mm.
Km Vmax PEAKNT 89.6.4 28735.9 27T733.6 *
HT 117.1±6.2* 245.1±11.4 176.3± 9.2* ( p<O.05)
There was a 24% increase in the Km of T untake in
adult NT mice, which was associated with decreased
accuniilation of T by B1V during the 'uphill'
phase of uptake. These changes could not be
danonstrated for proline or phosphorus. There was
a 1.64-fold enhancnt in Na+/H exchange in NT
mice (2.2±0.1) nusles/ng protein/5 s in NT vs
1.3±0.1 in NT, p<O.O. This was associated with
an earlier PEAK for hNa uptake, occurring at 15 s
in NT and 45 s in NT.
We conclude that the taurinuria in NT mice
manifests by decreased uptake at the renal BBM
and decreased affinity of the symport for T. We
speculate that these changes are related to the
rapid dissipation of the Na+ gradient necessaryfor T transport, nd may invofve stoichiotnctric
changes specific for the T-Na cotransporter.
VASOPRESSIN (VP) MODIFIES ENDOPLASMIC RETICULUM
(ER) REACTIVITY IN TOAD URINARY BLADDER. K.
Danechi* and H. Bergeron, Dép. de physiologie,
Universitd de Montréal, Montréal, Québec.
The ER has been generally — if not totally —
ignored in representations of transport phenome-
na. Yer the ER shows a well organized network in
most transport epithelial cells, one odd exception
being the principal cells of the mammalian collec—
ring tubule. Bladders of Bufo marinus, widely
used as a model of the latter cells, were studied
in different experimental conditions and fixed by
immersion in glutaraldehyde 2.5%, followed by 0804
impregnation for 3 days (Amer. J. Anat 167, 479,
1983). Surprisingly granular cells show a rich
transcytoplasmic network of canaliculi (100—300 A)
extending from the apical to the basilar membrane
and connected to the nuclear sac. After a 2—is
mm stimulation with VP, cAMP or theophylline, ER
staining disappears; instead rod—shaped structures
stained with osmium black appear close to the
apical membrane. After washing out of the hor-
mone, ER impregnation can be observed again. When
bladders are pretreated with some agents (cobalt,
colchicine, cycloheximide) which interfere with
hormonal effect, VP—induced changes of ER are
abolished. In suassary granular cells of toad
bladder possess an impressive ER organization, a
new finding; moreover VP or agonists modify ER
reactivity while antagonists prevent this phenome-
non. Previous in vitro studies carried out in our
laboratory seem to indicate that this loss of
impregnation induced by VP may represent calcium
release.
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CORRECTION OF CHRONIC HYPONATREMIA BY AN ALPHA-2
ADRENOCEPTOR AGONIST. R. DeWoif, M. Jugus, C.F.T.
Uyehara, and M. Gellai (SPON: R. Edwards), Dept.
of Pharmacology, King of Prussia, PA.
Stimulation of renal alpha—2 receptors results
in the functional inhibition of the hydroosmotic
action of vasopressin (Am. J. Physiol. 252:F1O16,
1987). To test the possible therapeutic utility
of such inhibition, we assessed the efficacy of a
peripherally acting alpha-2 adrenoceptor agonist,
2,6—dimethyl—phenyliminoimidazoline (DMPI), in
correcting established hyponatremia. In
Sprague-Dawley rats (n=7), stable hyponatremia
was achieved in 3—4 days by infusion of DDAVP
(0.3—1 ijg/hr, i.p. via osmotic minipumps) and a
controlled liquid diet, a method described by
Verbalis (Kidney mt. 34:351, 1988). When plasma
sodium (Na) levels were less than 120 mEq/L and
stable for at least 2 days, DMPI was administered
i.g. to each rat at a dose of 100 pg/kg via an
implanted stomach tube. The dosing was repeated
at 15 mm intervals until each rat lost approxi-
mately 20 ml of urine. Removal of 21.9 + 0.8 ml
(mean SE) of dilute urine (184 19 mosm/kg
H2O) following administration of 700—800 jig/kg
DMPI resulted in an increase of Na from 119
2.5 to 127 + 0.8 mEq/L. This Na level was
sustained for at least 2 days following the drug
treatment.
We have shown that an orally administered
alpha—2 adrenoceptor agonist is effective in the
moderate correction of hyponatremia in rats.
Thus, the results support a possible beneficial
role for alpha-2 agonists in the treatment of
water and electrolyte disorders.
MFfliAI1IS?1 OF P1A1Er ACTIVATING FACICR (PAP) R31ATtcN OF
VASOHSIN (VP) STIMULATfiD HYLEAULIC awcrxvrr (12) IN
RABBTF QRflCAL a)LLEcn TUBULE (ar). M.A. Dilhingfsen,
D.L. Laneae, VANC, UCHSC, Omwer, Colorado.
PAP affects the function of many different cell types
and has been dmennstrated to have multiple target sites and
mechanisms of action. HcMever, in spite of the fact that PAPis found in hii concentrations within the kidney, its sites
and mechanisms of action are not kncwn. These studies were
performed to test the hypothesis that PAF can directly
regulate water transport in mammalian collecting duct. All
studies were performed in isolated perfused rabbit XT's by
standard methods. Initially tubules were exposed to VP (200
uU/ml) and after a stable plateau was attained PAF (La
phosphatidylcholine—fl —acetyl J—o—slkyl) was added (2.5,5,50
ngjml). At each of these doses PAF decreased VP stimulated
Lp by 13%, 17% and 29% respectively (p< 0.05). Withdrawing
PAP restored Lp after 60—90 minutes. To see if PAF was
affecting nUIP fonmatmon events or cAMP actions the same
studies were performed with tubules stisiuiated by 0.2n1'l
pClpheS cAMP. The amen concentrations of PAP had no effect
on cAMP stimulated tubules. To see if the affects of PAP
were being mediated by the inhibitory guanine nucleotide
regulatory subunit, Ci, tubules were pretreated with
pertusais tcadn (PT) (0.1 ug/mi). Fr pretreatment lessened
the inhibitory effect of PAP on VP stimulated Lp by >20%
.05). In saw non—renal tissues PAP alters cytoeolic Ca
levels by het receptor dependent and receptor independent
opening of Ca channels. To investigate this ssibility
the original expinents were repeated in a low Ca bath (15
uNol). Ca did not alter7the effect of PAP (VP alone
in lcw÷2Ca bath Lp = 156x 107 an/atm.s+20, VP+PAF in
lcwCa bathLp=115+1210 csilann.s). Thusinsumery
(1) PAP inhibits VP stimulated Lp (2) it does so at a cAMP
formation site that is at least in part Fr sensitive (3) this
ueanimn does not appea to be dependent upon transcellular
Ca fluxormcternalC.a
DIRECT INHIBITION OF TUBULAR REABSORPTION OF UREA
BY PGE IN MAN. C Esposito, G Conte, A Caglioti and
A Dal Canton. Dept of Nephrology, University of
Catanzaro, Italy (introduced by G Andrea).
Our previous studies (Kidney Tnt 32:721,1987)
have shown that inhibition of PGE synthesis is as
sociated with a fall of urea clearance (Curea). In
this study we investigate the mechanism by which
PCE increase Curea. Six normal volunteers were
studied in antidiuresis (12-h water deprivation+2O
g DDAVP) before and during infusion of PGE1 at 0.
01,0.05 and 0.1,Mg/min, in two separate occasions:
(A) after 7 days of normal protein and water inta
ke, and (B) after 7 days of water diuresis (daily
water intake 80 el/kg) and low protein diet (0.5/
kg), i.e. procedures aimed to dissipate the corti
comedullary osmotic gradient (C-M osm). In study
(A), Curea rose by 21% (p<O.O1) at the lowest PGE
infusion rate, with no change of water and salt
output, GFR, Uosm and PAIl clearance. Higher PGE in
fusion rates progressively increased Curea and red
uced Uosm from 1005 to 745 mosm/kg (p<0.O1). In
study (B), basal Uosm averaged 762 mosm/kg; PGE
caused the same fall of Curea as in (A) while Uosm
decreased moderately only at the highest infusion
rate. Curea was not related with osmolar clearance
These results indicate that PGE inhibit urea reabs
orption by a mechanism that is independent of reab
sorption of water and is not influenced by the
steepness of the C-M osm, and suggest a direct ef
fect of PGE on tubular reabsorption of urea.
er AND HCO INFLUENCE ORGANIC ANION EXIT FROM
CELLS. G.M. Feldman. S. McCallum, F.N. Zlyadeh, A.
Klelnzeller. Mt. Desert Isi. Blo. Lab., Depts. of Med. and
Physiol., Univ. of Penn. and VA Med. Cntr., Phila., PA 19104
Propionate (prop) accumulates in cells that are bathed in
medium containing prop, and these cells are acidified and
swollen. Prop-swollen cells also return to their original volume
when transferred to Cr containing medium. To Investigate the
mechanism of prop exIt horn swollen cells, intracellular pH (pHj)
and cellular effb.jx of 'C-prop were measured in shait rectal
gland cells. All media had a pH of 7.4. In the absence of
CO2IHCO, pH was 8.83±0.07 in prop medium, and rose to
7.61±0.08 upon transfer to prop-free medium, indicating Ihat FL'
exits cells. Within 2 minutes 01 transfer to unbuffered bathing
medium, prop-loaded cells released more H than prop-free
control cells (46±6 nanomoles H/mg dry weight vs 11±2). In
elfkix studies, over 50% of intracellular NC-prop exited within 5
mm of transfer to prop-free medium. Thus, diffusion of
nondissoclated prop acid is the most likely mechanism of prop
exit. Because of prop acid diffusion out of cells, pH was Initially
alkaline, and the rateof pH recovery was influenced by the buffer
composition of the bathing medium. At 8 mm, pI-f was equal to
control in CO2IHCO buffered medium (7.18 vs 7.17), but
remained high in MOPS buffered fluid (7.39). Also, CO2/HCO
accelerated NC-prop elfkix (time constants: 0.15±0.01 mln vs
0.10±0.01). In addition, cr had an independent effect on 14C-
prop effkix. Removing Cr (gluconate substitution) retarded 14C-
prop elfkix to 0.04±0.01 mirr1. In conclusion, the predominant
mechanism of prop exit Is diffusion of undissoclated prop acid.
This Is acceleraled by CO2, which serves as a source of H. The
ability of cr to accelerate prop efflux sug9ests the presence of a
Cr,HCO exchange mechanism.
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WATER PERMEABILITY OF THE BASOLATERAL MEMBRANE OF
RAT INNER MEDIJLLARY COLLECTING DUCT CELLS.
Flamipn* and Kenneth R. Spring. NIH, NHLBI, LKEM,
Bethesda, Maryland.
To quantify the pathways of water permeation
through inner medulla, we have measured the water
permeability of the basolateral membranes (BLM)
of inner medullary collecting duct (IMCD) cells.
Collecting tubules were dissected from the mid-
third of the inner medulla of pathogen-free Spra-
gue-Dawley rats and perfused in vitro with rapid
bath fluid exchange. Video-enhanced differential
interference contrast optics enabled detection of
individual cell boundaries. The rate of change of
cell volume was estimated from changes in cell
cross-sectional area in response to sudden alter-
ations in aerosal solution osmolality. Cells
swelled or shrank at an approximately constant
rate during the first 300 msec which was used to
calculate transmembrane water flow () at 6
different osmotic gradients (AN) created by
adding or removing raffinose from the bathing
solution. The relationship between J and AN was
linear between -100 and +50 mOsm, yielding an
osmotic permeability (osm) of the smooth ELM of
465 16 pm/sec. If a membrane amplification
factor of 4.27 to 5.17 is used, the surface-area
corrected becomes 90 to 109 pm/sec. Upon
exposure to a wide range of anisosmotic solutions
(-50 to +100 mOsm), IMCD cells initially behaved
as perfect osmometers with a water content of
82-90%. Partial volume regulatory decrease was
evident in hypotonic solutions and may explain
why larger hypotonic gradients (-100 mOsm) caused
the cells to swell less than predicted. Volume
regulatory increase was not detected in hyper-
tonic solutions.
DETECTIONOF SPECIFIC mRNA IN SINGLE NEPHRON SEG-
MENTS USING THE POLYMERASE CHAIN REACTION.
Arlyn Garcia-Perez, Toshild Moriyama, Helen R. Murphy,* Brian
Martin, and Maurice B. Burg. NI-ILBI and NIMH, Bethesda, MD.
Many specific functions of nephron segments can be studied in
single dissected tubules, but most conventional techniques for analysis of
mRNA are not sufficiently sensitive for detection of gene expression in
such small samples. The polymerase chain reaction (PCR) greatly
amplifies specific DNA sequences so that even single molecules can be
detected. We have preceded PCR by reverse transcription (RT-PCR)
to detect aldose reductase mRNA in single dissected nephron segments.
Single nephron segments were dissected from fresh, collagenase-treated
kidneys of pathogen-free rats in the presence of vanadyl ribonucleoside
complex, an RNAase inhibitor. The tubules were washed, then stuck to
a small glass bead for transfer and additional washes with placental
RNAase inhibitor. The cells were lysed with Triton X-100 and mRNA
was reverse transcribed, using a primer (25 bp) designed specifically
from the sequence of rat aldose reductase eDNA. The resulting eDNA
was amplified by forty cycles of PCR with an additional primer (also 25
bp) specific for the complementary strand. The primers were designed
to contain 50-60% GC residues in order to optimize specificity by elevat-
ing the annealing temperatureof the reaction. The predicted length of
the amplifiedproduct was 670 bp. High aldose reductase activity had
been previously found in inner med ullary collecting ducts. RT-PCR of
single inner medullary collecting ducts (approximately 1mm) yielded a
product of the predicted length, whose identity was verified by a
'2P4abeled oligonucleotide probe (20 bp) designed to bind sequences
not included in the original primers.
CONCLUSIONS: 1) Using a new method based on the polymerase
chain reaction, specific aldose reductase mRNA has been detected in
single rat inner medullary collecting ducts. 2) This method is generally
applicable for measuring specific gene expression in single nephron
segments, requiring only that the nucleotide sequence be known.
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STIMULATION OF PHOSPHOINOS1TIDE HYDROLYSIS BY
OXYTOCIN IN LLC-PK1 CELLS. Lal C. Oarg. Magdalena
Wozniak and M. Ian Phillips. Univ. of Florida Coil, of Med.,
Gainesville, Florida.
Recently, it has been reported that oxytocin (01') produces
diuresis by its interaction with its receptors in the kidney. LLC-
PKj cells have been used as a model system for renal epitheial
cells. To determine if OT stimulates receptor-mediated phospho-
inositide (P1) hydrolysis in LLC-PKI cells as it does in non-renal
cells, we measured the release of total inositol phosphates (IP) in
these cells in the presence of 01' and/or an 01' antagonist (KB-5-
21). In addition, we measured the effect of an increase in osmo-
lality of the incubation media on OT-stimulated P1 hydrolysis.
LLC-PK1 cells were incubated with [3H]inositol for 3 hrto label P1
followed by 1 hr incubation in presence of 10mM L1CI and 10 nM
OT and/or KB-5-21. The amount of [3H]IP released is expressed
as % of total [3H]inositol incorporated into the cells.
Control OF KB-5-2l 01' + 1(8-5-21
3.7 1.1 11.2 1.8* 1.9 2.2 3.0 2.7
Values are mean SEM of 5 cell preparations. *p<ØØ5 vs
control.
01' stimulated P1 hydrolysis in LLC.PK1 cells and the effect
was blocked completely by KB-5-21, a selective OT antagonist but
not by similar concentrations of Vi and V2 selective vasopressin
(VP) antagonists. The stimulation of P1 hydrolysis in LLC-PK1
cells by OT was concentration-dependent with a> 100% increase at
10-11 M. An increase in osmolality of the incubation media by a
mixture of NaCi and urea decreasedOT-stimulatedPthydrolysis
in LLC-PK1 cells and the effect was completely abolished at 1200
mOsmikg. We conclude: a) that stimulation of PT hydrolysis by
OT in LLC-PKj cells is mediated by 01' receptors and not by
VP receptors; and b) the effect is modulated by the interstitial
osmolality.
ANTIDIURETIC HORMONE INDUCES A TRANSIENT INCREA-
SE IN WATER AND ANTIPYRIN FLUXES IN NECK CELLS.
Marie—Ccile Gi0000di* and Christian Le Grisiel—
lee, INSERM U.251, Paris, France.
We previously observed that dDA1IP induced,
via a cANP dependent process, a transient
increase in the fluidity of the plasma membrane
of NECK cells. Because it has been reported that
ADH moderately stimulates water fluxes in thin
cell line (Martinez and Reyes, J. Physiol. 347:
533—543, 1984), we have investigated if changes
in membrane fluidity might account for these
modifications in water flow. Unidirectional
fluxes of tritiated water THO and of 14C
antipyrin '3AP' a lipophilic solute, were
determined on NECK monolayers grown on a perme-
able support, under conditions that increase
intracellular cMIP. In controls, Jab for PRO and
AP were 10.3 0.3 and 3.59 0.48 p1/h/cm2,
respectively, leading to a THO/AP (R) of
2.87 .13. Following dDAVP (0.1 uN) addition
THO doubled (from 9.7 to 18.6 p1/h/cm2, N
6) within 2 mm, the T}IO/ 3AP ratio being
unchanged (R 2.42 0.19). This peak was fol-
lowed by a rapid return (10 mm) towards control
values. A transient increase of similar amplitu-
de for both 3T110 and AP (PHO at the peak
16.7 0.3 p1/h/cm2, S = 2.59 0.21) was also
obtained whis dibutyryl cM(P (5 aX). Theophyl—
line (1 mM) exerted a comparable effect, quali-
tatively. These data indicate that, in control
and stimulated NECK cells, AP and THO share the
same pathway to cross the cell monolayer. They
strongly suggest that changes in membrane fludi—
ty are responsible for the increase in water
fluxes recorded in stimulated MDCK cells.
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SIZE SELECTED mRNA INDUCES EXPRESSION OF P-
AMINOHIPPURATE ACCUMUlATION IN XENOP1JS OOcy'rES.
UL. Goldinger*, 0. Kwon, N.M. Kwon, and S.K.
Hong. Dept. of Physiol. , SUNY at Buffalo,
Buffalo, NY and +Laboratory of Kidney and
Electrolyte Metabolism, National Institutes of
Health, Bethesda, MD.
The renal proximal tubule actively secretes
many organic anions; however, direct evidence
about the physico-chemical nature of the
transporter(s) is lacking. We report here that
protein expression by Xenopus oocytes following
injection of size selected mRNA induces PAN
uptake. Total RNA was obtained from rabbit
renal cortex by guanidiulu thiocyanate extraction
followed by cesium chloride gradient
centrifugation. Poly(A)+ RNA was selected by
oligo (dT) centrifugation and fractionated by
sucrose gradient velocity centrifugation.
Xenopus oocytes injected with mRNA (0.7-1.3 kb)
and incubated for 4 days accumulated PAM 8 to 45
fold that of oocytes injected with H20 or mREA
of other size. The PAM uptake was saturable
with a Km of 333 jiM and Vmax of 66.6
nmolesoocyte4minl. The steady state 000yte
to medium ratio of PAN was 1.95. Surprisingly,
the PAM uptake was not affected by medium Na+
nor was it sensitive to probenecid, the
classical inhibitor of PAN secretion. This may,
however, simply reflect modification of the
transporter during synthesis or post-
translation, Our results suggest that mRNA
isolated from kidney cortex is indeed capable of
expressing Na independent probenecid insensitive
PAIl transport jjj .
ARGININE VASOPRESSIN STIMULATES NET FLUID SECRE-
TION IN A CYST-FORMING EPITHELIUM (MUCK) Michael
E. Grant,* E.J. Cragoe, Jr. ,* and Jared J.
Grantham. University of Kansas Medical Center,
Dept. of Medicine, Kansas City, Kansas.
Epithelial proliferation and transepi-
thelial fluid secretion are important components
of renal cyst expansion. To study the mechanism
of fluid secretion, subcultures of a strain of
Madin-Darby Canine Kidney (MUCK) cells that form
cysts within hydrated collagen gels were grown as
polarized monolayers on permeable, collagen-coated
membranes. Addition of arginine vasopressin (AVP)
to the basolateral, but not to the apical surface
caused basolateral to apical net transepithelial
fluid secretion. Maximal secretory rates (0.537
Ll/cm2/hr; n—iS) ten times greater than control
were observed with 10 mU/mi of AVP. DDAVP (1-
desamino-8-D-arginine vasopressin), a V-2 receptor
agonist, also caused a concentration-dependent
increase in fluid secretion rate. The chloride
concentration of the secreted fluid was 11 mEq/L
higher than in the basoiateral medium. Net fluid
secretion was augmented by methylisobutyixanthine
(MIX), theophylline and caffeine. Intracellular
cAMP levels were elevated above control in the
presence of AVP alone (44 12%) and with AVP plus
l0M MIX (188 17%). Fluid secretion was
inhibited by ouabain, bumetanide, and by the
sodium-dependent, Ci/HCO3 exchange inhibitor,
L645,695. Transepithelial osmotic water
permeability, determined with a salt gradient, was
not changed by AVP. We conclude that activation
of the adenylyl cyclase pathway is important in
the promotion by AVP of net transepithelial
chloride and fluid secretion in cyst-forming renal
epithelial cells.
H'flWlC CThIPAR1TvIENF IN 1HE RENAL IROXIM8L
TUBULE OF THE RAT. Roger Green, Robert Unwin,
Alan M. Weinstein and Gerhard Giebisch. Dept. of
Physiol. Yale Univ., New Haven Conn.; Cornell
Univ., New York, NY; Manchester Univ.,
Manchester, UK.There is both experimental (Green &Giebisch, Kid. Intern. 31: 446 A, 1987) and
theoretical (Weinstein, AmerJ. Physiol. 254:F297-F305, 1988) evidence for the existence of a
hypertonic compartment in the renal proximal
convoluted tubular,,, egithgjiun. The degree ofhypertonicity4C = C.C /(C÷C).
anaesthetised rats we have estimated C
and C by perfusing simultaneously capillaries
and proximal convoluted tubules. The osmolality
of the capillary perfusion was held constant but
the osmolality of the tubular perfusate was
varied by addition or subtraction of 15 or 30
mmol.L4 sodium chloride to the basic perfusat
mean osmolal gradient and the osmolality of
the reabsorbate,were measured. From this data
we calculated C, the degree of5 hypertonicity of
tubular fluid when J =0 and C , the degree ofhypotonicity of tubular fluid when reabsorbate
osmolality equals that in the perijibular
capillaries. In the preent experiments C= 13.5
and C =9.1 mosM.kr' giving the
hypertonicity of the intraepithelial
compartment, of 5.4 mosM.kg4.
Altering tubular perfusate osmolality by
adding raffinose allowed calculation of a and Pf
which were 0.7 and 0.12 cm.sec4 respectively.
These data confirm previous work in rat
proximal convoluted tubule and are compatible
with a model of interspace hypertonicity.
VOLUME REGULATORY DECREASE IN RENAL TUBULES:
NATURE OF THE ANION. Suha Hajjar* and Salim
Mujais, Northwestern University and VA Lakeside
Medical Center, Chicago, IL.
In hypotonic media, renal epithelial cells
undergo osmotic swelling followed by a volume
regulatory decrease (VRD) that restores cell
volume to near normal. VRD is mediated by solute
exit, K being the major cation. The nature of the
accompanying anion, however, is not clear. We
examined the phenomenon of V In microdissected
proximal convoluted (PCT) and medullary thick
ascending limb tubules (MAL) obtained from
Sprague—Dawley rats. Tubule volume was assessed
by photomicrography, digitization and computer
analysis and the changes expressed as a percent of
basal volume before application of the hypotonic
medium. Final volume (10 mm post hypotonicity)
was used as an indicator of the completion of VRD.
In HEPES buffer, pH 7.4, adequate VRD occurred in
both segments (PCT111±l; MALllO±i%). In both
tubule segments, VRD was abolished by the K
channel blocker barium (PCTl4O±7; MALl29±3%,
p<O.Ol, this and subsequent p values refer to both
segments vs HEPES) and was attenuated by an
alkaline pH (PCTl29±4; MAL—l16±2%, p<O.Ol), the
presence of HCO3 In the extracellular fluid
(PCTl38±5; MALl28±4%, p<O.Ol), inhibition of
carbonic anhydrase (PCTl27±3; MAL—l20±3%, p<O.Ol)
and the transport inhibitor SITS (PCT135±4;
MAL128±3%, p<O.Ol). These results suggest that
VRD is dependent on K exit and that the anion
accompanying K is likely bicarbonate. Further-
more, this mechanism appears to be uniform along
the nephron.
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Renal effects of Cromakalim(BRL 340915) in dogs.
lCouichi Hasui*, Toshiaki Tamaki*, Youichi Abe*
(Intr. by R. Kunau). ICagawa Medical School, Dept.
of Pharmacology, ICagawa 761—07, Japan.
Cromakalia(CK) is a newly developed
vasodilator which appears to open lC+ channels in
smooth muscle. The resulting hyperpolarization
might oppose the opening of voltage—dependent
Ca2+ channel. We examined the renal effects of CK
in pentobarbital anesthetized dogs and compared
these effects with those of nicardipine(NCD). CK
(0.1 or 0.5 pg/kg.min) was directly infused into
renal artery. The mean arterial pressure kept
constant during infusion of CIC. Low dose of CIC
increased renal blood flow(RBF) but did not show
significant changes in GFR, urine flow(UF) and
urinary excretion of electrolytes(Na,K,Ca). The
high dose of CK and NCD(0.2lig/kg.ain) had similar
effects. Data is shown in table.
Renal effects of CIC and NCD(*<0.05).
RBF GFR UF UN5V
al/g.min ml/g.min ul/g.ain iiEq/g.min
control 3.18±0.32 0.75±0.07 8.2±2.5 1.8±0.5
dC 3.91±0.22* 0.84±0.08*29.4±9.0* 5.5±1.5*
control 3.22±0.20 0.84±0.05 6.1±2.3 1.1±0.6
NCD 4.00±0.31* 1.05±0.06*24.1±5.7* 4.8±1.2*
The effects of both agents on osmolar and
free water clearance were also quite similar. CK
was superimposed on the MCD infusion of effective
maximum dose. CK did not show any significant
changes in renal parameters. Thus, these data
suggest CK acts on the dog kidney via similar
pathway with that of NCD.
FUNCTIONAL AND BIOCHEMICAL EVIDENCE THAT PROTEIN
KINASE-C (P1CC) MEDIATES PGE2 INHIBITION OF ARGININE
VASOPRESSIN (AVP) STIMULATED HYDRAULIC
CONDUCTWITY (Lp) INTHE RABBIT CORTICAL COLLECTING
DUCT (CCD). RLHebert. KR. Jacobson. R. Redha*. and M.D.
Breyer. Div. Nephrol., Vanderbilt Univ. and VAMC,.Nashville,TN.
PGEI is a potent inhibitor of AVP stimulated Lp in the CCD.
We have recently shown that PGE2 raises cell Ca in CCD by
stimulating release from intracellular stores. Thus, PGE2 might also
stimulate diacylglycerol formation and activation of P1CC. We tested
this possibility by determining the effect of the PKC inhibitor
staurosporine (SSP, 107M) on POE2 (107M) suppression of both
AVP (lOuU/ml) and 8-chlorophenylthio-cyclic (CcAMP) stimulated
water flow in isolated perfused CCDs. POE2 inhibited AVP induced
Lp from period 1: 192±10.5 to period 2: 91.5±14.1 and SSP reversed
this inhibition to 181.6±15.7. While Lp of CcAMP Ireated tubules
was not inhibited by subsequent addition of PGE2. pretreatment with
PGE2 uncovered inhibition of CcAMP induced Lp from 238.8±3 1.7 to
126.4±10. SSP again significantly blunted this PGE2 effect to
177±8.4. It appears that POE2 utilizes PKC in both pre- and post-
cAMP inhibition of Lp.
We have shown that pertussis toxin reverses POE2 pre-cAMP
inhibition of AVP induced Lp although it has no effect on POE2-
induced rise in cell Ca'. Therefore POE2 stimulated phosphatidyl
inositol hydrolysis and P1CC activation may contribute to Gi mediated
inhibition of cAMP accumulation in response to AVP. We confinned
this by measuring cAMP accumulation in freshly immunodissected
rabbit CCD cells pretreated with flurbiprofen and the phosphodietterase
inhibitor R0201724. PGE2 (109M) inhibited AVP stimulated cAMP
accumulation (fmol/ug proteinllO mm) from 13.6±2.6 to 8.9±1.7.
SSP reversed this to 10.7±1.9 (pc.05). Another P1CC activator,
dioctanoylglycerol (DiC8), also inhibited cAMP accumulation (AVP
20.75±1.06 vs. AVP+DiC8 12.21±0.34) and this was partially reversed
by SSP (14.01±1.01). We conclude: 1) P1CC mediates the inhibitory
effect of PGE2 on AVP-induced Lp by blocking cAMP accumulation
(pm-cAMP action) and by blocking cAMP-induced Lp (post-cAMP
action); 2) Since PGE2 raises cell Ca and activates PKC, PIP2
hydrolysis is likely a major signalling pathway for PGE2 in CCD.
ROLE OF GLUCOSE IN GLYCEROPHOSPHORYLCHOLINE (GPC)
ACcUMULATION BYMDCK CEJ.IS. Hellia. Thorens,
B, Chaillet, R, Vu, A, DiPletro, S, Brenner BM,
and Gullans, SR. Renal Div., Brigham and Women's
Hosp. and Harvard Medical School, Boston, MA.
MOCK cells accumulate GPC, an organic osmolyte,
under hyperosmolar conditions but the mechanism
remains poorly defined. MDCK cells, grown to
confluence, were exposed to media made hyperosmolar
(62OmOsm) with a variety of solutes and GPC content
was measured biochemically. Exposure for 24 hr to
hyperosmolarNaCl (+NaC1) orD-glucose (+0-glucose)
increased GPC content (see Table). GPC content
increased more rapidly under +D-glucose conditions.
Control +0-glucose +3-0MG +L-glucose
GPC 28±2 45±3 66±5 24±4 33±3
(nmol/mg prot; *p<005 vs Control, n4-45)
Steady-state GPC contents were observed after 48-
72 hr. Two non-metabolizable analogues of glucose,
3-O-methylglucose (3-0MG) and L-glucose failed to
stimulate GPC accumulation suggesting a role for
glucose metabolism In GPC synthesis. Incubation of
MDCK cells for 48 hr in +NaC1 medium containing
14C-D-glucose led to the incorporation of 1 C into
GPC, as determined by HPLC. Moreover, glucose entry
appeared mediated by a Na-independent mechanism
since phlorizin (2 mM) did not inhibit GPC ac-
cumulation and Northern blot analysis of MOCK cells
indicated the presence of mRNA for the HepG2
glucose transporter (GT). Vasopressin (1pM), which
increases cAMP content, inhibited the accumulation
of GPC under all conditions. In conclusion, 0-
glucose is an important precursor of GPC synthesis
in MOCK cells. In addition, 0-glucose uptake
appears to be mediated by the HepG2 61 which
represents a potential site for regulation of
osmolyte accumulation.
COMPARATIVE EFFECTS OF METALS ON FLOW IN
GLUTARALDEHYDE FIXED TOAD BLADDER. Hch,
P.C. Gorfien*, A. Eres*, and H.I. Lipner. Dept.
Med. Maimonides Medical Center, Brooklyn, N.Y.
We previously reported that HgCl, inhibits flow
in tissues fixed with glutaraldehye after ADH
stimulation (AJP 256 F948-953, 1989). We examined
the effect of numerous other metals on the ADH-
induced water channel. Flows were measured for 60
mm in tissues which had been fixed in
glutaraldehyde after stimulation with A0H.
Several metals including Ba, Co. Fe, La, and
Zn had no effect on flow. Al, Cd, Cu, Pb, and U
all elicited a small but significant increase in
water permeability. This unexpected effect was
associated with Inhibition of the increased
sucrose permeability normally observed in
glutaraldehyde-fixed tissues.
1.0 mM Ag inhibited flow by 70% but increased
sucrose permeability. 1.0 mM Au inhibited flow by
90% in tissues fixed after pretreatment with ADH
but increased the permeability of tissues fixed
in the absence of ADH. This rise in basal and
sucrose permeabilities suggest that disruption of
epithelial Integrity rather than direct blocking
of the ADH-lnduced water channel may be present.
In acid pH 5.0 mM Pt inhibited flow in ADH-
pretreated tissues. Sucrose permeability was
decreased and basal flow unaffected. The
Inhibitory effect was not present at pH 7.4.
These results suggest that most metals do not
directly inhibit the ADH-induced channel. Ag, Au,
and Pt may prove to block the AOH-induced water
channel in a manner similar to HgCl2.
LOW 11113 PERMEABILITY OF APICAL MEMBRANE (AM) OF TOAD
URINARY BLADDER GRANULAR (C) CELLS.
* Q,. Hosselet
H. W. Harris, S. C. Hebert, D. Kikeri , A. Sun , and
M. L. Zeidel, Harvard Medical School, Boston, Mass.
Unlike most biological membranes, AM of thick
ascending limb (TAL) and C cells are relatively
impermeable to 1120; the structural features
underlying this property are unknown. We have
recently shown (Nature 339:478, 1989) that AN of
TAL cells is 8150 virtually impermeable to Nil3. To
determine whether AM of C cells share this
property, the C cell cytoplasm was loaded with 6-
carboxyfluorescein (CF) through endocytosis of 100
mM CF via ADH-mediated retrieval of C cell AM. CF
was initially entrapped in endocytic vesicles, but
then diffused across vesicle membranes into the
cytoplasm. Fluorescence excitation ratio (FER;
Excitation 495/440, emission 530nm) of bladders
mounted in a modified Ussing chamber was monitored
using a microfluorimeter in the absence of ADH.
Reducing pH of perfusate bathing AM from 8.0 to 6.0
lowered FER by 0.7 0.2% (SE); similar pH
reduction in basolateral (81) perfusate lowered FER
by 10 2%. Replacement of AM perfusate Na with
NH4/NH3 (110 mM) did not alter FER (-1.6 1.9%);
similar 81 NH4/NH3 replacement increased FER by 28
4%. Abrupt removal of AM N1{4*/N1t3 with continued
exposure of C cell Si membranes to NH4 /NH3 did not
alter FER (+0.8 0.5%), but subsequent removal of
Bl NH4*/NH3 reduced FER by 54 15%. Removal of 81
NH4/NH3 during continued perfusion with AN NH4/NH3
led to a similar acidification of G cell cytoplasm,
Thus AN of C cells are virtually impermeable to NH3
entering or leaving the cell, suggesting that the
AM of TAL and C cells share structural features.
Low 14113 permeability may be useful in the isolation
and characterization of G cell AM.
SK&F 105494 IS ABTIDIURETIC IN MAN. B.E. Ilson*,
O.K. Jorkasky, Z. Aldins* and R.M. Stote, Smith
Kline & French Laboratories, Phila., PA.
SK&F 101926 and SK&F 105494 are peptide
analogues of arginine vasopressin (AVP) which in
animal studies are potent inhibitors of AVP at the
V2 renal tubular receptor. SK&F 101926 has been
shown to have antidiuretic agonist activity in
rhesus monkeys, indomethacin—treated dogs and in
water—loaded humans. SK&F 105494 lacks anti—
diuretic agonist activity in rhesus monkeys and in
indomethacin-treated dogs. The effects of
SK&F 105494 on urinary concentrating ability and
dilution in normal humans was investigated.
Four normal hydropenic men (Uosm 600 moan/kg)
received placebo or SK&F 105494 intravenously at
doses from 0.01 up to 10.0 nag/kg. There was no
evidence of urinary dilution or increase in urine
flow rate in response to SK&F 105494 at any dose.
Subsequently, two normal men were studied under
conditions of a water diuresis and were
administered placebo or SK&F 105494. Urine flow
rate and urine osmolality were averaged over the
six hour period following dosing.
Dose(n) V (mi/mm) Uosm(mosm/mg)
mcg/kg Pre—drug Post-drug Pre-drug Post-drug
Plc(2) 15.31 13.6 62 59
0.1(1) 11.2 7.9 75 88
1.0(1) 18.8 3.1 60 315
3.0(2) 13.2 1.0 65 690
10.0(2) 14.7 1.5 61 698
There were no changes in blood pressure,
creatinine clearance or rise in AVP levels. These
results are consistent with partial antidiuretic
agonist activity of SK&F 105494. Animal models
have not been predictive of the antidiuretic
activity of these compounds in humans.
ROLE OF PROTEIN SYNTHESIS AND CELL TRAFFICKING IN NE
ADAPTIVE REGUI.ATION OF TAURINE (Tau) UPTAKEBY LLC-PK
AND MDCK CELLS. OP. Jones. C. Dowling, A. W. Chesney, Dept.
Pediatrics and Center for Pharmacokinetics and Therapeutics,
Univ. Tenn., Memphis.
The renal brush border membrane adapts to altered dietary
intake of sulfur amino acids by up or down regulation of Na-Tau
symport and enhanced or reduced tubular reabsorption of Tau. To
define the mechanism of this adaptive regulation, Tau transport
and its response to changes in medium Tau was measured in two
renal cell lines, LLC-PK and MDCK. Tau uptake was higher in cells
deprived of Tau for 24h vs control (50M): 213±9 vs 130±4
pmol/mg/min in LLC-PK (p.O0Ol) and 45±2 vs 32±1 in MDCK
(p.0001). After high Tsu (5OOM), both lines exhibited reduced
Tau uptake: 112±4 and 24±2 pmol/mglmin (p.OO55,.001 1) for
LLC-PK and MDCK, respectively. This response was the result of
changes in the Vmax (pmol/mg/min) of N5CI-dependent uptake:
Tau U.QEK
tM Vmsx(SE) Km (itM) Vmax(SE) Km(iM)
0 261±12 23.5±2.8 166±9" 65.5±16
50 143±6 22.1±3.1 80±5 59.3±6.1
500 118±8* 26.1±3.5 30±6** 57.3±8.2
(.*p<.05, **,,p001)
The adaptive response was inhibited by cycloheximide (70KM)
and coichicine (50KM), a tubulin polymerization inhibitor, but not
by actinomycin D (0.5uglml). Data expressed as % up or down
regulation compared to the 5OftM or baseline cells:LLQ
0M 500tM 0M 500MM
con 164±5 88±2 141±3 73±3
cyclo 113±4** 108±3** 121±6** 89±4*
colch 129±4' 91±2 117±6** 85±5
aCID 155±5 84±2 139±6 82±3
Cultured renal epithelial cells exhibit an adaptive response to
changes in medium Tau which appears to be dependent upon new
protein synthesis as well as membrane protein import, but not to
involve transcription.
EFFECTS (F SEROSAL HYPERTONICITY ON WATER PERME-
ABILITY IN TOAD URINARY BLADDER. W. Kachadorian,
K. Spring, J. Itjller,* N. Shinowara, I. PaIala,*
and V. DiScala. NIA-NHLBI/NIH, FDA, Bethesda,
Md. and Winthrop—Univ. Hosp., Mineola, N.Y.
We evaluated the effects of serosal hyperto—
nicity on a) total tissue water permeability, b)
granular cell luminal membrane water permeabil-
ity, and c) granular cell luminal membrane parti-
cle aggregates — presumed water channels; and
compared them with effects of ABH. In tissue ex-
posed to serosal hypertonicity (447 mOsm, by the
addition of 250 ntl mannitol to normal Ringers),
aggregates were structurally similiar to those
caused by ADH. The tissue water permeability in-
crease induced by serosal hypertonicity was much
less than caused by a maximally stimulating con-
centration of ADH on bladders in isotonic serosal
baths with about the same transmural gradient.
The difference was explained not only by a re-
duced incidence of aggregates, but also by an in-
creased resistance to water movement at a post
luminal membrane site. Measurements of luminal
membrane water permeability by quantitative mi-
croscopy showed close correlation with luminal
membrane aggregate frequency, indicating that the
apparent permeability of an individual aggregate
was constant. Thus, the relation of luminal mem-
brane aggregates to total tissue osmotic water
permeability is modified by serosal hypertonic—
ity. In live preparations, granular cell volume
was found to be only transiently reduced by ser—
osal hypertonic challenge, pre-challenge volume
being rapidly and nearly completely re-estab-
lished. Under such conditions aggregate inser-
tion into the luminal membrane appears funda-
mental for cellular survival.
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EVIDENCE FOR A Na/Ca EXCHANGER AND A
Ca CHANNEL IN THE BASOLATERAL
MEMBRANE OF THE RABBIT PROXIMAL
TUBULE USING CONFOCAL MICROSCOPY.
M. Kashearian. T. Ardito*, G. Giebisch, J. Geibel''.
Yale University, Depts. Pathol. & Cell. & Mo!. PhysioL,
New Haven, CT.
To examine basolateral Ca2 transport and possible
comartmentalization we used confocai microscopy with
a Ca 'sensitive dye to measure intracellular Ca2(Ca2t).
Superficial Si proximal tubules from the rabbit were
dissected and affixed to specially prepared coversli2s.
Basolateral Na+ removal caused a rapid increase in Ca'.
Ca2t returned to baseline levels within six minutes in the
continued absence of Na4. To detennine if Ca2 transport
is voltage dependent, tubules were exposed to a basolateral
K step (5 to 20 mM). Increasing K caused Ca2t to
increase. Ca2 remained elevated until K+ was reduced.
When K was increased (5-20 mM) in the absence of bath
Na+, Ca2 increased but returned to basal rates within
five minutes. Increasing K to 50 mM in 0 Na caused a
sustained increase in Ca2t, Ca2+ remained elevated for
over 9 minutes. To examine otler CaZ+ entry and exit
mechanisms we applied itM of the Cal+ channel opener
BAYK8644 to the bath. This caused a rapid sustained rise
in Ca. The system was calibrated by incubating tubules
with 1 tM of the Ca2 ionophore A234 187. Addition of
A234l87 caused a rapid sustained rise in Ca2t.
Conclusion: 1) Confocal microscopy can be used to
monitor Ca2+ in renal tubules. 2) The basolateral
membrane is the site of Ca2+/Na+ exchange 3) and another
Ca2 transport pathway that can be activated by Ca2
channel opencrs.
EXPRESSION CLONING OF cDNA FOR THE RENAL SODIUM/
MYO-INOSITOL COTRANSPORTER. H.M. Kwon*, A.
Yamauchi*, A.S. Preston*, A. Garcia,Perez*, M.B.
Burg, and J.S. Handler, Johns Hopkins School of
Medicine, Baltimore, MD, and NHLBI, Bethesda, MD.
Myo-inositol (MI) is a major osmolyte in the
renal medulla. In MDCK cells in hypertonic
medium, the intracellular concentration of MI
reaches —50mM, because of uptake via a Na/MI
cotransporter whose Vmax is increased by hyperto-
nicity. We are using two approaches to clone the
DNA for the cotransporter in order to learn about
the regulation of its expression: 1) oocyte
expression as an assay for the eDNA and 2) DNA
transfection to rescue cells with a defective
transporter.
1) mRNA isolated from MDCK cells cultured in a
hypertonic medium was size fractionated and
injected into oocytes. A fraction was identified
that increased Na-dependent MI uptake in oocytes.
That fraction was used to make a eDNA library in
the vector lambda ZAPII. The library has been
screened in oocytes for expression of ENA trans-
cripts made in vitro from pools of recombinant
eDNA. We have identified one pool of 2000 recom-
binants (the 51st pool tested) whose transcripts
increase Na-dependent MI uptake, and are isolating
the clone of interest using sib selection.
2) We mutagenized CHO cells auxotrophic for MI
and exposed them to Na + 3[H]-MI prior to storage
in liquid N2 for 4 weeks. Cells that survived the
suicide are auxotrophs with no Na-dependent MI
transport. We should be able to rescue these
mutants by transfection with DNA to clone DNA for
the cotransporter. They can also be used to study
regulation of expression by transfection with
cloned DNA that includes regulatory sequences.
EFFECTS OF THB-8 IN RABBIT CORTICAL
COLLECTING TUBULES (RCCT): EVIDENCE FOR
A ROLE OF CALCIUM ON AVP ACTION. E.D.
Lederer, M. Leite Jr.*, J. Abramowitz*,
W.P. Schilling*, and W.N. Suki. Baylor
College of Medicine, Houston, Texas.
We have demonstrated previously
that 50 uM TMB-8, , putaive inhibitor
of intracellular Ca'4' ([Ca 4')) release,
markedly attenuates AVP—induced increase
in osmotic permeability (Pf) in RCCT.
To clarify the effects of TMB-8 on AVP
action, two sets of studies were
performed. Whole kidney membranes were
assayed for AVP—induced adenylyl cyclase
(AC) activity in the presence of TMB—8.
TMB-8 dose-dependently decreased AC
activity (ICc0 of 0.44 mM). Noinhibition of 'Ac activity was seen with
TMB—8 50u}t, the dose previously shown toinhibit AVP-induced increase in Pf in
RCCTs. Additionally, cultured RCCT cells
loaded with Fura—2 were exposed to 2.2
uM AVP in the presence or absence of
5OuM TMB-8. In the absence of MB-8, AVP
produced a small rise in [Ca 4']. Pre-
treatment with TMB-8 abo]2ished the AVP-
elicited increase in [Ca 4) but had no
effct on ATP—stimulated changes in
[Ca 4'), suggesting that the effect of
TMB—8 was not simply cell toxicity.
These results argue against an effect of
TMB—8 to inhibit cAMP formation in the
concentration used, and suggest that
AVP—induced increase in .p involves an
early mobilization of Ca2 which is TMB-
8 inhibitable.
AVP AND ATP INTERACTIONS IN RABBIT
CORTICAL COLLECTING TUBULES (RCCT):
EVIDENCE FOR PURINERGIC RECEPTORS IN
PRINCIPAL CELLS. H. Leite Jr?', w.p.
Schilling,* E.D.Lederer, and W.N.Suki.
Baylor Coll Med, Houstoi, Texas.
Cytosolic free Ca + concentration
((Ca29']1) was measured in freshlydissected RCCT segments and cultured
RCCT cells attached to glass coverslips
and loaded with Fura-2. Addition of APP
l00N produced a biphasic change in
[Ca f3, a sharp rise which peaked
within 20-30 sec followed by a sustained
elevation during which time [Ca
slowly returned toward basal level.
LaC 200u1( resulted in a rapid fall in
[Ca 3. when added during the ATP-
induceà sustained phase and attenuated
the sustained response when added prior
to ATP, suggesting that the initial peak
reflects release of Ca2+ from internal
stores while the sustained elevation
reflects influx from the extracellular
space. To dete9nine whether the effects
of AT? on [Ca 4'] modify AVP action,
perfused RCCTs were treated with AT?
after exposure to AVP. Addition of ATP
lOOuM resulted in a marked decrease in
AVP-induçed osmotic water permeability
(Pf,xlOcm/sec) from 187.7±16.1 to
81.5±28.4 (p<0.Ol)(n=4).
We conclude that: l)purinergic
receptors are present on principal cells
of RCCTS and, 2) the inhibitory effect
of A on AVP action may be mediated via
a Ca' —dependent mechanism.
EFFECT OF DIABETES (D) ON RENAL OSMDLYTES (1D) IN
RATS. Lien Y.H.*, Shapiro, J.I. and than L. Dept.
Med. Univ. Colorado Sch. Med., Denver, (I)
Papillary necrosis (RI) is one of the renal
ccmplications in clinical diabetes. Although
ischelnia is felt to be a major factor in the
pathogenesis of RI in this disease, other
metabolic alterations could be involved.
Myoinositol (24), sorbitol (5), betaine (B) and
glyceroosçhotylctholine (GPC) are the
predcsuinant 1 in maimnalian papilla. Their tissue
concentrations (nol/g protein) increase with
antidiuresis and decrease with diuresis. Since
these 1) are protective against hyperosiaDlar
state in renal papilla, we tested whether these
1) were affected ft D usiry2 HPIC. l in
perthloric acid extracts of renal cortex (C),
outer medulla (ON) and papilla (P) obtained fros
Sprague-Dewley rats subjected to high glucoseintake and streptozotocin (60 noJK.g ip) diabetes(0) or no insult (N) were ccspared. Higher serum
glucose (1133±85 vs 76±4 in/dl p<.Ol) and
osmolality (326±3 vs 300±1 mosn/kg, p<.Ol) were
found in 1). The results of RD are shown below(p5p; * P<O.Ol vs N; NInot detected):
M B SC N 17±1 13±1 5±1 18±2D 14±1 3±1* 15±2* 19±1
ON N 292±20 91±1 ND 91±15
D 151±7* 43±7* ND 54±2*P N 285±25 130±21 49±5 330±37
D 63±6* 32±2* 14±3* 56±4*
These data show that RD which usually
concentrate in P tissue are depleted in D despite
increases in extraoellular glucose and
osnsDlality. These metabolic alterations could
prove maladaptive and contribute to RI.
EFFECT OF DIMETHYLAMINOETHAJIOL (DMAE) ON
METABOLISM OF CHOLINE TO BETAINE IN RAT KIDNEY
SLICES. Lob, J. McReynolds, Thomas
Leitner and N. Acara. Depts. of Medicine,
Biophysical Sciences and Pharmacology and
Therapeutics, SUNY and VAMC, Buffalo, N.Y. 14214
The choline metabolite betaine has been
shown to be an important osmoregulatory solute
in the kidney. Rat kidney tissue incubations
were used to investigate the effect of the
choline oxidase inhibitor DMAE on the renal
metabolism of choline betaine. Afar 60
minutes conversion of C-choline to C-betaine
was found in cortical, outer medullary and inner
medullary regions of rat kidney. Addition of
5.0mM DMAE to the tissue incubation medium
rested in signifant inhibition of metabolism
of C-choline to C-betaine. The percent
inhibition was approximately the same in cortex
(47.1%) and outer medulla (47.4%) but was
highest in inner medulla (65.6%). To determine
whether betaine is transported into zells of the
different regions from the medium, C-betaine
uptake was studied. Significant accumulation
occurred in the cells with a mean tissue to
medium ratio of 2.48 in cortex, 2.80±0.20
in outer medulla and 2.32±0.65 in inner medulla.
Additional studies were performed in viva to
determine the effect of oral DMAE administration
on betaine levels in renal inner medulla. DMAE
significantly reduced betaine concentration
medulla from 17.4±3.2 (n—5) to 8.7±0.6 (n..5)
sicromole/g. p—. 01.
Thus, DMAE is an effective inhibitor of
betaine production by the kidney and may be an
important agent for the study of renal
ossoregulation.
EVIDENCE FOR A LINKAGE BETWEEN THE NA-D-GLUCO$E
AND NA-D-MANNOSE CO-TRANSPORT SYSTEMS IN THE RENAL
BRUSH BORDER MEMBRANE. D. Mendelssohn, N.
Si1verman and A. Klugeriman. Membrane Biology
Group, Univ. of Toronto, Toronto, Ontario.
Uptake of D-mannose in the renal brush border
membrane (BBM) is via a high affinity (Em- .06mM)
low capacity system which is Na-dependent,
increased by an inside negative membrane potential
gradient (8) and has unique specificity
characteristics which distinguish it from the
Na-D-glucose co—transporter (din. Invest. Med.
1l:C80,1988), The present study was undertaken to
define more precisely the inhibition kinetics of
monosaccharides and phlorizin with the Na—D—
mannose carrier. The 10 sec uptake of' 'H-B-
mannose .02 to .16mM was measured by the Millipore
filtration technique in the presence and absence
of a SNa' and a Sat 25°C under control
conditions and in the presence of phiorizin
(5—lOOpN), phloretin (20O.z1i) and manno-
heptulose (5—15mM). Phiorizin exhibited
noncompetitive inhibition of Na-D-mannose uptake.
Moreover as the phiorizin Concentration progress-
ively increased, uptake of Na—D-mannose became
vanishingly small. Phioretin inhibited non-
competitively but was -5 fold less effective
than phiorizin. Hanmoheptulose was a competitive
inhibitor of Na—D-aannose uptake (k -6pM)
but had no effect on Na—D-glucose uptake. Since
phiorizin binds only to the external surface of
the BBM, theme results are consistent with a model
in which the sugar binding site of the Na-B—
mannose transporter is distinct from that of the
Na—B-glucose carrier but availability of D-mannose
sites is linked to the number of occupied
phlorizin dependent Na—D—glucoae cotransporters.
ARGININE VASOPRESSIN ENHANCES APICAL
AMILORIDE-SENSITIVE CONDUCTIVE PATHWAYS IN
INNER MEDULLARY COLLECTING DUCT CELLS. Q
Mishler J.A. Kraut, G.T. Nagami. Med and Res Svcs,
VAMC West Los Angeles and Dept of Med. UCLA
School of Medicine, Los Angeles, CA.
Previous studies from our laboratory have demon-
strated that AVP reduces transepithelial resistance
(TER) across primary cultures of rat inner medullary
collecting duct (IMCD) cells grown on permeable
supports and that amiloride at 1 pM completely blocks
AVP-induced reduction in TER. In the present studies,
we determined whether addition of AVP to the baso-
lateral or apical asct induced changes in TER. We
added AVP at lO M to the basolateral or apical
aspects of IMCD monolayers. Basolateral AVP reduced
TER by 13.1 ohmcm2 (p<O.O1), while apical
AVP had no significant effect on TER. To determine if
AVP caused insertion of new apical conductive path-
ways or activated pre-existing ones, we examined the
effect of pre-incubation with trypsin on the AVP
response. Brief (5 minI exposure of the apical surface of
IMCD monolayers to trypsin did not alter baseline TER
but completely inhibited the effect of basolateral 10.10
M AVP to reduce TER. In contrast, brief exposure of the
apical surface to 1 pM amiloride and trypsin prevented
the inhibitory effect of trypsin on the AVP response
such that TER fell to the same extent after addition of
AVP in monolayers pretreated with trypsin + amiloride
and in non-pretreated monolayers (mean difference =
1.1 ohm'cm2, P=N.S.). Conclusions: 1) AVP acts
from the basolateral aspect of IMCD cells to reduce
transepithelial resistance and 2) AVP reduces transepi-
thelial resistance by activating pre-existing trypsin- and
amiloride-sensitive Na conductive channels in the apical
membrane of IMCD cells.
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HIGH UREA INDUCES ACCUMULATION OF DIFFERENT
ORGANIC OSMOLYTES THAN DOES HIGH NaCI IN RENAL
MEDULLARY CELLS. Toshiki Morivama.' Arlyn Garcia-Perez,'
and Maurice B. Bur& NIILBI, Bethesda, MD.
Cells in the mammalian renal medulla containhigh levels of sorbi-
tol, inositol, betaine and glycerophosphorylcholine (GPC). These are
organic osmolytes which, according to the compatible osmolytes
hypothesis, protect intracellular macromolecules when extracellular
NaCI is high during antidiuresis. PAP-HT2S is a line of renal snedullary
epitheial celia in which all four osmolytes were previously found to
accwnulate when medium osmolality is increased by adding NaCI alone.
GPC accumulation, however, was low compared to that of the other
three oamolytes under this condition. Since methylamines (such as GPC
and betaine) presumably also counteract harmful effects of high urea,
we have now tested whether the relative accumulation of the osmolytes is
affected differently by urea than by NaCI. Cells were grown at
300mOsm, then the osmolality was increased for four days. The medium
contained 05mM betaine and 0.18mM inositol. Organic osmolytes were
analysed by HPLC. The results were (mean a SD, n = 3):
MEDIUM
Solute (nusoles/kg protein)
isOsm added Inositol GPC Sorbitol Betaine
300 none 49 18 0
500 MaCi 105 24 151 235
500 urea 31 51 24 0
700 MaCi/urea 122 106 2
High urea alone increased cell GPC, while the other osmolytes
decreased (inositol, sorbitol) or remained low (betaine). High NaC1
increasedGPC less, and the other three osmolytes more, than did urea.
High NaCI plus urea increased betaine less than high NaCl alone.
CONCLUSIONS: 1) High extracellular NaCI induces accumulation of
all four renal organic osmolytes, consistent with the compatible osmo-
lytes hypothesis. 2) High urea selectively induces accumulation of GPC,
a methylansine, consistent with the counteracting osmolytes hypothesis.
3) However, accumulation of betaine, the other methyismine, is sup-
pressed, rather than induced by urea, requiring further explanation.
HYPERTONICITY-INDUCED INOSITOL ACCUNUL.ATION IN 06
GLIOMA CELLS: A MODEL OF BRAIN OSMOREGULATION.
B. Morrison*, K. Strange, C. Heilig*, and S.
Gullana. Wright State Univ., Dept. Physiol.,
Dayton, OH, and Renal Div., Brigham and Women's
Hospital, Boston, MA.
Brain osmoregulation under hyperosmolar
conditions involves cellular accumulation of so—
called idiogenic osmoles. Recent studies have
indicated that inositol is a major osmolyte in
rat brain during hypernatremia. To characterize
the mechanisms of neural cell organic osmolyte
regulation, rat C6 glioma cells were cultured in
a medium made hypertonic (440 mOsm) by addition
of 90 mM lIaCl. Partially confluent (30%) C6
cultures exposed to gradual increases in MaCi
concentration (30 mM every other day) followed by
6 days of maintenance in 440 mOsm medium showed
normal growth and survival. 1H lIMB revealed that
the major organic osmolyte accumulated in C6
cells during exposure to hypertonic medium was
inositol. Enzymatic assays demonstrated that
cell inositol content increased significantly
from 45 5 nmol/mg prot. (n4) in control medium
to 216 25 nmol/mg prot. (n=4) in 440 mosm
medium. Confluent C6 cultures also showed normal
survival when transferred abruptly to 440 mOsm
medium. Cell lnositol content increased rapidly
from 78 11 nmol/mg prot. in control medium to
243 24 nmol/mg prot. (n"4) after 10 hrs. of
exposure to 440 mOsm medium and remained constant
for an additional 62 hours. These results
suggest that inositol plays an important role in
C6 cell volume regulation. Cd cells provide a
useful model for studying the mechanisms of brain
organic osmolyte regulation during disturbances
in extracellular fluid osmolality.
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POLARITY OF PHOSPHATE TRANSPORT SYSTEMS IN
OPOSSUM KIDNEY (OK) CELLS. 'H. Murer, J. Forgo and
S.J. Reshkin (intr. by G. Giebisch). Univ. Zurich, Physio-
logy Institute, Zurich, Switzerland.
The apical sodium/phosphate (Na/Pu cotransporter has
been well characterized in renal proximal tubular prepara-
tions and constitutes the first step in tubular Pi reab-
sorption; while very little is known about the phosphate
transport system(s) located on the basolateral side of the
cell. The present study was designed to evaluate the pola-
rized distribution (apical vs basolateral) of Pi transport sy-
stems in OK cells; this cell line has previously been used in
studies on monolayers grown on impermeant support to
analyze regulatory events in proximal tubular phosphate
transport. OK cells grown on permeant filter support de-
monstrated polarity as expressed by apical Na-dependent
D-glucoside uptake and basolateral ouabain-sensitive rubi-
dium uptake. At the apical cell surface a Na-dependent Pi
transport pathway was found with apparent Km for Pi of
about 0.4 mM and low affinity for Na (Km about 100 mMl
with Na/Pu stoichiometry of greater than one. The basola-
teral surface had both a Na-dependent and Na-independent
saturable transport component with apparent Km for Pi of
about 3 mM and 1 .8 mM, respectively. The Na-dependent
basolateral System had higher affinity for Na 1Km about 30
mM) with Na/Pi stoichiometry equal to one. While the api-
cal Na/Pi system displayed high sensitivity to parathyroid
hormone (PTH), neither basolateral Pi transport System
expressed any sensitivity to PTH. Is is concluded that OK
cells grown on permeant support resemble closely proxi-
mal tubular epithelial cells. Interestingly, the properties of
the apical Na/Pi cotransporter resembles closely those of
the renal Na/Pi cotransporter studied in brush border
membrane vesicles. Thus. OK cells represent a very useful
model to study the membrane mechanisms involved in
phosphate reabsorption and its regulation.
EFFECTS OF ARGININE VASOPRESSIN (AVP) AND ATRIAL
NATRIURETIC FACTOR (A1IF) ON cA14P PRODUCTION AND
C1 FLUX (Jcl) IN LONG— MID SHORT—LOOPED
MEDULLARY THICK ASCENDING LIMBS (MAL) OF RATS.
Hiroahi Nonoguchl,* Akira Oowada,* Kiaio Tomita,
Fumiaki Marumo. 2nd Dept. of mt. Med., Tokyo
Med. & Dent. Univ., Tokyo, Japan.
Two typea of MAL, long— and short—looped NIL
(1MAL, aNAL), is known. To determine whether
there is a functional difference between 1MAL and
aNAL, we investigated effects of AVP and AMP on
these two segments.
We examined 1) effects of AVP, glucagon and
calcitonin on cAMP production 2) Na—K—ATPase
activity 3) effects of AVP and ANY on PD and 3d,
in 1MAL and sMAL.
cAMP production (fmol/sm/3min) Na—K—ATPase
[P] (4) activityO 10 io io8 1O— (fmol/ma/min)
sMAL 0.2 0.8 2.2 7.1 9.7 70.8 + 8.8
1MAL 0.5 1.5 8.5* 13.7* 16.2* 85.3 + 10.7*
Effects of AVP, glucagon and calcitonin on
cAMP production, and Na—K—ATPase were higher in
1MAL than sMAL (n=5—1O, *p<O.O5 vs sMAL).
PD (mV) 3d (pmol/mmgin)
control 1O°M AVP control 10 'M AVP
aNAL 3.0+0.6 2.1+0.5* 99.0±23.2 68,7+16.6*
DIAL 9+0.3 2.7+0.4* 50.5±12.2 92.5+11.6*10 M AVP stimulated boh PD and 3d in
II4AL but not in 5MAL. 10 N AIIF reversib1r
1nhj.ited Jcl end PD in 1MAL in the preaence of1OM AVP (n=5—8, *p<O.05).
control AVP AVP+ANF AVP
PD 2.0± 0.2 2.8+ 0.3* 2.2± 0.2* 2.6+ 0.3*
3d 46.6±17.5 90.5+18.5* 60.3±11.81 82.8+17.3*
Conclusion: 1MAL is more important than sMAL
and is the site of interaction of AVP and ANY.
EFFECTS OF ENDOTRELIN (ET) ON ARGININE—
VASOPRESSIN (AVp) STIMULATED OSMOTIC WATER
PERMEABILITY (Pf) IN RAT TERMINAL INNER MEDULLARY
COLLECTING DUCTS (IMCD). Regina Oishi*, Hiroshl.
Nonoguchi*, Kiinio Tomita, Fumiaki Marumo. 2nd
Dept. of Int. Med., Tokyo Med. & Dent. Univ.,
Tokyo, Japan.
NT is a well known potent vasoconstriotor
peptide isolated from porcine vascular
endothelial cells. Several in vivo studiesindicate its diuretic and natriuretic effects.
In addition, our preliminary data suggest that NT
inhibits AVP—dependent cAMP accumulation in rat
medullary collecting duct. Therefore, we
investigated the effects of ET on AVP stimulated
Pf in rat terminal IMCD, using in vitro
microperfusion technique. NT (10— M) does not
.ve any effect on basal Pf in IMCD. AVP (1O'
M) were added in he bat) solution during the
experiment. NT (1O" M, 10 0M) significantly and
reversibly inhibited AVP stimulated Pf in IMCD.
AVP AVP+ET AVP
ET(1O0M) 218.5+32.0 180.4±32.1* 198.0±31.7
ET(1OM) 228.4+29.3 159.0±21.1* 208.3±27.3
n=8or9, m±SE, *:p<O,O1
To elucidate the mechanism of NT, dibutyyl
cyclic AMP was used instead of AVP. NT (10°M)
doe not have any effect on Pf stimulated by
10'M dibutyryl cyclic AMP.
We conclude that NT inhibits AVP stimulated
Pf in IMCD. The site of ET effect was considered
as pre—cAMP, possibly on adenylate cyclase. This
effect seems to have roles to maintain or
increase urine volume in spite of NT—induced
decrease in GFR.
POLARITY OF PHOSPHATE TRANSPORT SENSITIVITY TO
PARATHYROID HORMONE (PTH) IN RENAL OPOSSUM
KIDNEY (OK) CELLS GROWN ON PERMEANT SUPPORT.
Steohan J. Reshkin, J. Forgo and H. Murer (intr. by G.
Giebisch). Univ. Zurich, Physiology Institute, Zurich, Swit-
zerland.
Parathyroid hormone regulates the reabsorption of renal
phosphate (Pi) by decreasing activity of the apical mem-
brane Na/Pi cotransporter. Recently, evidence has been
provided that two receptors/regulatory cascades might be
involved in PTH control of Na/Pi cotransport in OK cells, a
tissue culture model system of proximal tubular function.
A receptor event with low affinity is thought to be linked
to the cAMP/PKA regulatory system while an event with
apparent high affinity involves the phosphoinositol/Ca/PKC
system. The present study was designed to evaluate pos-
sible spatial and temporal heterogenety of these two re-
gulatory events as well as the sensitivity of basolateral Pi
transport systemls) to PTH. OK monolayers cultured on
permeant filter support permit the independent application
of PIN and the subsequent evaluation of Pi transport at
either cell surface. Administration of PIN to either the api-
cal or basolateral surface inhibited apical Na/Ri uptake but
had no effect on basolateral Ri transport systems. Apical
PTH application was approximately 100 times more potent
150% inhibition at 5 x 1O12 M) than basolateral 150%
inhib 5 x 1O Ml. Studies on PTH metabolism re-
vealed that this affinity difference was not due to greater
metabolism at the basolateral surface. Maximal inhibition
at either cell surface occured at iO to 1O M PIN and
was not additive at these concentrations. Inhibition time
course at maximal PIN revealed no differences between
the two cell surfaces. It is concluded that PIN regulation
of renal Na/Pi cotransport occurs via two families of recep-
tors separated by PTH sensitivity and by location to either
the apical (high affinityl or basolateral 110w affinity) mem-
branes.
INTRARENAL SKF 105,494 ANTAGONIZES THE ANTIDIURETIC
ACTION OF INTRARENAL VASOPRESSIN IN CONSCIOUS DOGS.
C. Edward Rose,Jr.* and Lewis B. Kinter, Univ. of Virginia Health
Sciences Center, Charlottesville, Va., and Smith Kline and French
Laboratories, KIng of Prussia, Pa.
In order to evaluate the effectiveness of SKF 105,494 as a '/2
receptor antagonist, 5 conscious mongrel dogs were placed on
controlled sodium Intake (80 meq/24 hours for 4 days) and were
studied on alternate days (2 weeks apart) during 2 20-mm. control
periods followed by 6 consecutive 20-mm. periods of either: 1)
intrarenal arglnine vasopressin (AVP, 0.125 ng/kg per mm.); or 2)
an identical intrarenal dose of AVP with intrarenal SKF 105,494 (100
_______________________________
ng/kg per mm.). Intra-




-' -... (P<0.05) jn urinary0 / flow rate M and free/ water clearance (CH2O,




AVP abolished the de-
crease In CH2O (open
circles) and V and an increase in CH2O was observed in the last
three infusion periods. Although Uosm dId Increase In the fIrst two
20-mm. periods of AVP + SKF 105,494, Uosm was unchanged from
control in the last four 20-mm. Infusion periods. Moreover, the
increase in Uosm was accompanied by an increase (P<0.05) in
osmolar clearance in the second 20-mm. period of AVP + SKF
105494. The rise in urine flow rate and free water clearance with
AVP + SKF 105,494 administration in the presence of vasopressmn
suggests that SKF 105,494 Is devoid of Significant agonist activity.
These results Indicate that SKF 105,494 isa potent antagonist of the
hydroosmotlc effect of arginlne vasopressin.
MODIFICATION OF URINARY OXALATE EXCRETION IN THE
FEMALE RAT. David M. Roxe and Farida Siddiqui.
Northwestern University Medical School, Dept. of
Medicine, Section of Nephrology/l-lypertensjon,
Chicago, IL.
Oxalate is sparingly soluble in urine, so
that changes in excretion, even within the normal
range, may affect formation of calcium oxalate
calculi. Ethylene glycol is known to augment
oxalate excretion. There are no useful inhibitors
of oxalate excretion, although para—amino hippuric
acid (PAH) has been reported to block the oxalate
secretory site in the tubule (Knight et al, 1979).
We tested the effect of ethylene glycol on oxalate
excretion in female Sprague-Dawley rats, and chose
glycine to study inhibition of oxalate excretion.
All experiments were done with paired control
populations, and oxal ate was assayed by the
colorimetric method of Hodgkinson, and in the
second group by oxalate oxidase as well. 1%, 2%,
and 3% ethylene glycol produced progressive incre-
ments in the only source of drinking water. When
0.6 M glycine was substituted for drinking water
experimental animals showed 29.6% reduction in
daily oxalate excretion. This finding was con-
firmed on a 2nd group of rats who were cycled on
and off glycine, with corresponding falls in
oxalate excretion while on glycine, documented by
both analytical methods, neither of which was
affected by excess glycine. BUN rose 38% and
urine osmolality 32 in experimental rats.
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ALDOSE REDtJCTASE AND SORBITOL DEHYDROCENASE ACTIVI-
TIES VARY WITH HYDRATION IN MICRODISSECTED RAT
INNER MEDULLARY COLLECTING DUCT SEGMENTS. ,LJj,.
and D.C. Schrader*. Emory Univ., Atlanta, GA.
The response to changes in hydration/dehydration
includes parallel changes in the major inner medul-
lary osmolyte, sorbitol. To determine how sorbitol
concentration is regulated, we measured the activi-
ties of enzymes regulating sorbitol production
(aldose reductase, AR) and degradation (sorbitol
dehydrogenase, SDH) using an ultra-micro fluores-
cence assay. Collecting duct segments were dis-
sected from collagenase-treated kidneys of Sprague-
Dawley rats into outer medullary (OMCD) and 3 inner
medullary regions: outer 25% (IMCD-base), middle
25% (IHCD-mid), and inner 50% (IMCD-tip). Diuretic
rats were fed 10% glucose in water for 3 days (d).
Antidiuretic rats were given 1 unit/day vasopresain
(AVP), or AVP and only 10 ml/day water (W), for 7d.
Aldose Reductase Activity (pmol/mm/min)
OMCD IMCD-base IMCD-mid IMCD-tip
Control 0.9±0.3 3.9±0.5 6.3±0.3 16.9±1.4
Diuresis 0.1±0.4 2.6±0.7 6.2±1.0 11.1±1.3*
AVP 0.8±0.7 2.0±0.5* 4.8±0.9 23.7±2.4*
AVP+lOml/d V 0.8±0.3 5.2±1.0 9.2±1.2 23.6±1.8*
Sorbitol Dehydrogenase Activity (pmol/mm/min)
Control 2.8±0,7 0.9±1.3 0.4±0.6 1.7±0.8
Diuresis 3.0±0.3 0.7±0.7 0.7±0.8 4.4±0.7*
*p<O,5 vs. control. Mean±SE (n—6 for all values).
Thus, hydration/dehydration causes coordinated
regulation of AR and 5DM activities only in the
deepest 50% of the inner medulla. During diuresis,
both AR and SON change to decrease intracellular
sorbitol and hence osmolality. During antidiure-
sis, AR changes to increase intracellular sorbitol.
We conclude that physiologic stimuli regulate AR
and SON in rat terminal IMCD segments to change
intracellular sorbitol in order to osmoregulate.
INTERACTIONS BETWEEN DEOXYCORTICOSTERONE (DOC)
AND VASOPRESSIN (AVP) IN REGULATING Na TRANSPORT IN
RAT AND RABBIT CORTICAL COLLECTING DUCTS (CCD).
A. Schafer. Sheila K. Witliams* and Lu Chen*. Nephrology
Research & Tra)ning Center, UAB, BImngham, AL.
We wished to determine ft isolated perfused CCD's from
rabbits treated with DOG pivatate (35 mg l.M. 4-8 days before use)
might exhibit a stable increase in Na absorption with 220 pM AVP,
as observed in CCD's from rats with or without DOG treatment (1.25
mg l.M. 4-8 days). For comparison, CCD's from untreated rabbits
were also examined. Tubules were perfused and bathed at 38CC;
the perfusate was 85-100 mOsM dilute to the bath for measuring
the osmotic water permeability (Pf, nm/sec), lumen-to-bath 22Na
flux (10, pmol mm-1 mm-1) and transepithelial voltage (V5. my). As
observed by Frlndt & Burg (Kidney Internet. 1:224, 1972), in
untreated rabbit CCD's AVP produced only a transient increase in
,jIb and V5. wilh the peak response in the latter occurring an
average of 4 mm after AVP and returning to control within 15 mm.
In contrast, the P response was stable. DOG-treated rabbit CCDs
did not show even a transient response to AVP other than a stable
increase in Pf, which was greater than in the untreated group.
Parameter & RAff RAT
Treatment Untreated (7) +000(7) Untreated (4) +000(7)
Pt: (±SEM)
Oontrol -7*10 -12±12 -10±10 20±24
AVPS.S. 392±39' 678±191't 981±120' 1035±150'
Ja.
ContrOl 76±9 100±llt 24±5 78±1St
AVPPaak 106±14' NoPeak NoPeak NoPeak
AVPS.S. 88±11 111±tlt 62±9' 192±14't
V (mV):
Control -46±9 -55±8 -1±1 4±2t
AVP Peak -66 8' No Peak No Peak No Peak
AVPS.S. -56±8 -55±9 -4±1' -12±l'f
C p <.05 compared to control, t p .0S 000 compared to untreated.)
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PROPERTIES OF A NAP-DEPENDENT MYOINOSI-
TOL(MI) TRANSPORTER IN VESICLES FROM RAT
RENAL OUTER MEDULLA (OM). Jullan L Seifter,
Juan Rivera*, Richard Hughes*, Charles Heilig and
Steven Gullans. Dept. of Med., Brigham and Women's
Hospital and Harvard Med. School, Boston, Mass.
MI is one of several organic osmolytes that accumulate
in the renal medulla. Concentrations are higher in OM
than inner medulla suggesting functions of MI other than
osmoregulation. In diabetic nerve MI has been suggest-
ed to play a role in Na,K4 pump regulation. We evaluat-
ed MI uptake in plasma membrane vesicles prepared
from the inner stripe of rat OM. Uptake of O.2j.LM 3H Ml
was stimulated 25-fold by an inwardly-directed 150mM
NaC1 gradient compared to KU. In the presence of the
Nagradient an overshoot was observed peaking at 2.4
times equilibrium uptake. An intravesicular electronega-
tive PD produced by an outwardly directed K gradient
and valinomycin, increased Nadependent MI uptake 2-
fold. Also, Na-dependent MI flux was anion-dependent
(SCN->Cl->gluconate), consistent with an electrogenic
transporter. MI uptake was sensitive to phiorizin with
1/2-maximal inhibition at 1OM. D-Glucose (Glu.) also
gave concentration dependent inhibition of MI uptake,
which was 1/2-maximal at 8mM Glu., while sorbitol did
not alter MI uptake. In contrast 3H D-Glu. uptake did
not overshoot equilibrium, was not stimulated by cation
substitution (Nafor K) and was not inhibited by phloriz-
in. Thus an electrogenic Nat-MI coiransport mechanism
exists in the inner stripe of the OM. This process is dis-
tinct from a Na-Glu. cotransporter but is inhibited by
high Glu. concentration. This transporter is likely the
mechanism for uphill MI uptake in OM cells, may be in-
hibited by ambient Glu. concentrations in diabetic kidney
and may play a role in renal cell osmoregulation and salt
transport.
IDENTIFICATION AND TRANSPORT PROPERTIES OP ENDO-
SOMES CONTAINING TEE VASOPRESSIN-SENSITIVE WATER
CHANNEL IN TOAD BLADDER. Lan-Bo Shi*, D. Brown, f
A.S. Verkman. Cardiovascular Research Inst., UCSF
San Prancisco and Renal Unit, NCR, Boston.
Vasopressin (VP) is assumed to regulate water
permeability in toad bladder by control of inser-
tion and retrieval of vesicles containing water
channels into granular cell apical membrane. We
labeled endosomes in intact toad bladder with im—
perineant fluorophores (Shi and 'Jerkman, J. Cen.
Physiol., in press, 1989) for measurement of os-
motic water (Pf), urea (l'urea) and proton (Ps)
permeabilities. Endosome diameter was 90-120 urn.
Pf was measured by a stopped-flow fluorescence
quenching assay. In VP-treated bladders, Pf was
0.12 cm/a, the highest value reported in any bio-
logical membrane. Pf had low activation energy
(3 kcal/mole) and was inhibited reversibly by 75%
by RgC12. Pf was very low (<0.002) in the absence
of VP or when endocytosis was inhibited by low
temperature, azide, or gluteraldehyde. The number
and Pf of endosornea was strongly dependent upon
[VP] and transbladder osmotic gradient during
endosorne labeling. t'urea was <10-6 cm/s. meas-
ured from acidification rates in response to a pH
gradient, was 0.012 Cm/s. These results demonstrate:
(1) VP-induced endosomes from toad urinary bladder
contain functional water channels. (2) The density
of functional water channela in endosomes is cons-
taut in the absence of an osmotic gradient, but
decreases in the presence of a serosal—to-mucoaal
gradient. (3) The VP-aensitive water channel is not
a proton channel. (4) Endosomea which cycle the
water channel do not contain urea transporters.
These results establish .a method in which > 85% of
labeled endosomes Contain the vasopressin-senaitive
water Channel.
In untreated and DOG-treated rat CCD's, AVP produced Increases
in all three parameters that were stable for at least 150 mm. DOG-
treated rat COD'S had significantly greater Increases in jib and V5
with AVP than untreateds, but there was no difference in the Pf
response. We conclude that the different responses to AVP in rat
and rabbit CCD's are Independent of 000 pretreatment.
AGGREGATE INSTABILITY IN TOAD BLADDER LUMINAL
MEMBRABE DURING AD}1 ACTION. N.L. Shinowara,
W.A. Kachadorian, J. Muller*, T.A. Palaia*, and
V.A. DiScala. Winthrop—Univ. Hosp., Nineola, N.Y.
NIA/NTH, CBER/FDA, Bethesda, Nd.
ADH stimulation of toad bladder causes transfer
of water channels from cytoplasmic to luminal mem-
brane of granular cells. Freeze—fractured mem-
brane reveals fusion sites from which emerge
arrays of closely packed Intramembrane particles
("aggregates") that correspond specifically to
these channels. Our earlier studies suggested
that balanced rates of insertion and removal are
responsible for constant aggregate incidence in
the course of long—term ADH action. In the pre-
sent work we identify two novel structures which
appear to be associated with the removal phase in
this turnover process: "patches" which, due to
loose particle packing, appear to be aggregates in
the process of disassembly and disintegration; and
"craters" which are membrane depressions with
numerous Intramembrane particles. Parallel obser-
vations in thin sections suggest on grounds of
size and frequency that craters may be endocytic
"coated pits." Quantitative data for patches in
relation to aggregates suggest that during 5 and
30 mm. treatments with ADR, aggregate disintegra-
tion is at a greater level in the presence that in
the absence of transmural osmotic gradient. Dis-
position of particles from fragmented aggregates
could be uptake by "craters." Aggregates which
result from tissue exposure to serosal hyper—
tonicity alone compared with hypertonicity and
ADH also appear to disintegrate at an elevated
rate, suggesting that hormone action has a
stabilizing influence on aggregates.
BIOUCAL CHARACTERIZATION OF TEE NA-B-GLUCOSE
CARRIER USING A PULORIZIN AFFINITY MATRIX. N.
Silver..n, P. Speight and N. Behsr.
l*e.br.ne Biology Group, Univ. of Toronto,
Toronto, Ont.
Evidence has been presented that the
Na—B—glucose carrier is a 75Xd protein (Nature
330:379,1987). However controversy exists as to
whether this is the only subunit of the intact
oligo.eric co—transporter or whether other
polypeptides are involved. Using a ligand
affinity .atrix co.posed of 4' —deoxy—phlorizin
coupled to sepharose 48 we have carried out
selective binding studies using deoxycholate
solubilized renal brush border .eabranes (BaN)fm. dog kidney as starting .sterial. Serial
elutions were carried Out with either D— or
L—glucose (125—400.14) in the presence of 140.14
KC1 or 140.14 NaC1. Specific elustes were
anslyzed on 8-10% SDS PAGE under reducing and
nonreducing conditions. Results show that under
both reducing and nonreducing conditions
B—glucose but not 1.-glucose elutes a specific
5Sd polypeptide. In the presence of 400.14
B-glucose and 140.14 NaC1 but not 140.14 KC1, a
single protein is eluted (240-300Kd) which on
reduction yields a single -70-75Kd poly-
peptide We conclude that the intact 8814
Na—dependent plilorirsti receptor (which we believe
is identical to or a part of the Na—B—glucose
carrier) is s tetraer co.poaed of identical
-lORd subunits, Since spontaneous crosslinking
and aggregation cannot be excluded in vitro it
still reaains to be established whether the
Subunits are coupled covalently (S/S bonds) or
noncovalently in vivo.
MUSCARINIC RECEPTOR ACTWATION POTENTLY INHIBITS
ARGININE VASOPRESSIN MEDIATED WATER TRANSPORT IN
RABBIT CORTICAL COLLECTING DUCT BY ACTIVATION OF
PROTEIN KINASE C. H. M. Snvder*, H. R. Jacobson, and M. D.
Breyer, Nephrology Division, Vanderbilt University and VAMC,
Nashville, TN.
Diuresis after intrarenal acetyicholine (ACh) infusion is thought to
result predominantly from vasodilatation even though cholinergic
agents have been shown to modulate sodium and water transport in toad
bladder. Recent biochemical studies have demonstrated cholinergic
stimulation of phosphoinositide (P1) hydrolysis in the inner medulla of
the rabbit kidney. We determined if carbachol (C). an ACh analog,
directly affects the rabbit cortical collecting duct (CCD) hydraulic
conductivity (Lp, 10 cm/atm/sec) respsonse to lOpJJ/ml arginine
vasopressin (AVP). Bath pretreatment (PTx) of tubules with 105M C
inhibited AVP-induced Lp from 233±24 to 105±19. PTx with 1O6M
atropine (A), a muscarinic receptor antagonist, totally reversed the
inhibitory effect of C: A+C+AVP= 250±7, proving that C inhibition
is via the muscarinic receptor. C also caused a marked depolarization of
transepithelial voltage by a mean of +15.6±2.6 mY. This voltage
change was also blocked by A. To determine if C was acting thru P1
turnover and protein kinase C (PKC) activation, the PKC inhibitor
staurosporine (SSP) 107M was added to the bath prior to C. PTx with
SSP reverse the suppression of C on AVP-peak Lp to 193±26 (n=5,
p.cO.05 vsC alone, p=ns vs. control). Nextwe measured intracellular
calcium ([Ca]i) in fura-2 loaded CCDs. 10-SM bath C increased
[Caji by 212±41%. We conclude that 1) carbachol inhibits AVP
stimulated Lp through muscarinic receptor activation 2) muscarinic
receptors on CCDs, probably signal through phosphatidyl inositol
hydrolysis, since [Ca]i was increased and PKC inhibition reversed
the effects of C on Lp 3) Carbachol likely also inhibits sodium
transport in the CCI) since the spontaneous lumen negative Voltage
was markedly reduced. These data demonstrate that direct epithelial
actions of cholinergic agonists may contribute to their natriuretic and
diuretic effects.
FOOD INTAKE DETERMINES PLASMA SODIUM (PNa) IN
A RAT MODEL OF SIADR David Spector, Anis Alcrawi.' F.
Scott Key Med Ctr, Johns Hopkins U Sch Mcd, Balto., Md
To test if food intake determines PNa concentration in
SLADH, we implanted osmotic pumps delivering lng/hr DDAVP
in 15 230 gm male Sprague-Dawley rats, and sham-operated
6 control rats (5). Rats were houaed in metabolic cages, given
25 mI/day DSW and alternately fed 15 gm/day chow (periods 1,3)
or fasted (periods 2,4) for 3 day periods. We obtained 24 hr
urinea daily, and blood at baseline and after each period.
Results: In DDAVP rats PNa fell >10 mEq/L in 20128 fasting
and 3128 feeding periods (p<.OOI). Two DDAVP rats died with
low PNa. No S rats PNa fell >10 mEq/L; PK and Hct did not









PNa mEq/L 138 134 122* 140*
Wt. gain % +8 -13 -2
U. Vol' 7.7 7.8 5.6 3.2
H2O baLb 2.0 -7.9 -5.1 -5.9
U. Osm' 2407 2196 2589 2533
Na+K excr" 3.84 1.48 2.51 0.97
S Rats
PNa mEq/L 142 144 140 144 143
Wt. gain % +2
-11 +4 -13
U. Vol' 7.5 186 6.6 16.0
H2O baLta 3.4 -7.1 2.2 .61
U. Osm' 1949 330 2100 416
Na+K excrd 339 0.84 2.84 0.54
a= mi/day; b*rPO 1120 - [U vol +insensible loss]/day
c=mOsm/kg d=mEq urinary Na+K/day; *p <.005 vs. prior
period.
In this model of SIADH, fond intake determined PNa.
Endogenous catabolic H2O production and urinary Na+K loss





ROLE OF APICAL AND BASOLATERAL MEMBRANES IN
TRANSCELLULAR UREA TRANSPORT ACROSS THE RAT INNER
MEDULLARY COLLECTING DUCT (IMCD) CELL. R.A. Star,
U. Texas-Southwestern Medical Center, Dallas, TX.
Urea moves across the terminal IMCD via a
facilitated transport pathway. To examine the
mechanism of transepithelial urea transport,
membrane apparent urea (Pu) and apparent water (Pf)
permeabilities of IMCD cells were measured by
quantitative light microscopy in isolated perfused
IMCD-2 tubules. All studies were performed in the
absence of ADH. The initial rate of cell swelling
following iso-osmotic addition of 100 mOsm urea was
significantly greater with bath (25±2 %/s) than
lumen (2±1 %/s) changes. After correcting for
membrane surface area, the basolateral membrane was
about I-5 fold more permeable than the apical
membrane. The basolateral membrane was studied
further by perfusing the lumen with oil. Addition
of 100 mOsm mannitol to the bath caused cell
shrinkage with t05 .I8±.1k a. The calculated Pf
was 117±20 i's/s. Iso-osmotic addition of bath urea
caused cell swelling at 25±5 %/s. The calculated
Pu was 23±5 xlO5 cm/s [assuming a urea reflection
coefficient °urea of 1.0]. Bath phioretin (0.25
mM) inhibited basolateral Pu by 85%, without
significant effect on Pf. Basolateral 0urea'
determined from the initial cell shrinkage caused
by addition of 100 niOsm urea in the presence of
phloretin, was 1.02±0.08. Conclusions: 1) In the
absence of ADH, urea permeation across the IMCD
cell is limited by the apical membrane. 2) The
basolateral membrane contains a phloretin—sensitive
urea transporter.
MODULATION OF ALDOSE REDUCTASE ACTIVITY (AR) IN
MDCX CELLS. S. Subramaniam* and B. A. lackson.
Dept. of Physiology and Biophysics, University
of Kentucky, Lexington, Kentucky.
During antidiuresis renal inner medullary
cells RIMC) are exposed to a high osmolalit
extracellular environment, consisting o
hypertonic sodium chloride and urea. In aprevious study (FASEB J. 3: 1916A, 1989) we
reported that urea and interestinglypotassium, markedly suppressed the activity o
cyclic AMP-phosphodiesterase (CAMP-PDIE)
derived from a cytosolic fraction of MDCX
cells. The present study extends these
observations to a second intracellular enzyme,
aldose reductase (AR) which is thought to play
a key oamoregulatory role by catalyzing the
production of sorbitol in RIMC cells. AR
activity in a 1O,000xg supernetant fraction of
MDCX cells was measured at 37°C by monitoring
the decrease in NADPH absorbance at 340nm using10 mM glyceraldehyde as substrate. Increasing
medium KC1 concentration from a control value
of 50 mM to 125 mM significantly decreased AR
activity by 16% (15.88 + 0.28 vs 13.42 + 1.19
nmol/mg/min p<O.05). — Further incrementalincreases in KC1 up to 200mM had no additional
effect on AR activity. In contrast, urea
dose-dependently inhibited enzyme activity.
Compared to controls, AR activity was reduced
by 22.5% with O.5M urea and by 36.0% with iN
urea (15.48 0.40 vs l.46 + 0.12 vs 10.28 +0.35 niool/mgjmin respectiVely p<O.Ol).
Addition of the trimethylamine betaine (1:2
molar ratio; betaine:urea) partially offset the
inhibitory effects of urea. For example, the
degree of inhibition induced by iN urea wassignificantly reduced in the presence of O.5Mbefaine (Control: 15.48 + 0.4O iN urea:l0.28
O.35 urea + betalne:1223 + 6.36 nmol/mg/minp<0.ôl). These data suggest that the reporteâ
increases in intracellular potassium resultin
from exposure to hypertonic media, do no
directly affect AR activity. In contrast,
hypertonic urea does reduce AR activity.
However, observed increases in triinethylamine
levels may at least partially offset thisinhibitory effect of urea in vivo.
INTRACELLULAR FREE CALCIUM (Cai) RISES
VIA C-PROTEIN DURING REGULATORY VOLUME
DECREASE. M.SUZUKI*, Y.KAWAGUCHI*, 0.SAKAI
* (intr by K.KUROKAWA). 2nd Dept mt Med,
Jikei Univ Sch Med, Tokyo.
Although animal cells swell in hypo—
tonic medium, their volume is subsequently
regulated by a net loss of KC1 via Ca—dep-
endent mechanisms. To investigate cell
volume regulation, we measured Cal using
fura—2 and cell diameters in single cells
of cultured renal proximal convoluted
tubules. We found that a rapid rise in Cai
occurred after cells were exposed to hypo—
tonic solution (250 aOsm) from 95.8+3.8 to
468.2+24 riM (nI6). The rise in Cai was
not observed in cells exposed to Ca—free
medium, and exposure to isotonic high K or
low Na medium did not elicit a rise in Cai,
suggesting that this rise was due to Ca
influx and not via voltage—dependent Ca
influx nor decrease of Ca efflux via
Na/Ca pump. Pretreatment of cells with
Pertussis toxin for 2 or 24 h dose—depen-
dently blocked the rise in Cal. The hypo—
tonic solution enhanced accumulations of
tn—, and tetra—phosphatidyl inos itides
after a —mm exposure. Studies that
measured cell diameters suggest that
recovery of cell volume may include the
rise in Cai. These data suggest that the
regulatory volume decrease of proximal
tubule cells involves a Pertussis toxin—
sensitive guanine nucleotide binding
protein—operated Ca influx.
(AS(E1EMENT OF FRACTIONAL EXCRETION OF PEPSIH05E$ ISOZI)NIGENS:
A NEW TOE. TO STIVY TUBULAR REABSORPTION OF PROTEINS IN WH.
M.A.G.J. ten 0em, A. Zmiers*, J.B.A. Crusts, 0.3. van KaiP, R.W.
ten Kate*, S.G.M. Meresissena, A.J.M. Dcnker(Intr. by L.W. Statsa
van Epa). Free University Hospital. Mesterdsm, The Netherlands.
Pepsinogens are circulating proteins (solesular meiit
dalton; p1 4.2—4.5) synthesized by the gastric .ucosa. On electro-
phoresis 7 isozywogens (PgI-Pg7) can be identified. Iiesunologi—
sally they can be divided into pepsinogen A (P04; Pgl—PgS) and
pepsinogen C (PlC; Pg6—Pgl). We have desonstrated that P04 and
PlC are almost freely filtered but only PGA is present in urine
due to a difference in tubular reabsorption. Aia of the present
study was to investigate differences in tubular reabsorption eu
POA—isozymogens.
In 8 healthy subjects fractional excretions (FE) of Pg3, Pg4. P.
PGA, PlC, aIbin (alb) end 2-sicroglobulin (-m) were measured.
GFR was measured by constant infusion of 125l—iothaleoaat. After
establishing baseline values either 0.05 gnArg argioine (n4) or
an equimolar dose of lysine (n—4) was given intravenously over a
period of one hour in order to block tubular reabsorption. Results:
FE (Z ; mew, SD)
Baseline Arginin. (n—4) Baseline Lysine (n—4)
FE alb .0052 0 .0053 0 .05(2 0 .0521 .0505
FEPIA 15±4 41±2 25±15 53±18
FEPg3 43±27 55*24 27±5 45±19
FEPg4 18±5 49±14 31±20 82±25
FEPg5 9±3 44±11 8±6 50±15
FEPOC 0±0 4±1 0±0 13*3
FE 2-m .04 14.50 3 .05 .01 28.31 8.85
The sigaificant lower baseline FE Pg5 scared to FE Pg4 and FE
Pg5 deeonatratea a preferential reabsorption of Pg5 within the
group of PSA isozymogens. Both meinoaoide inchiced en increase in
FE of all proteins but tubular reabsorption was not ooletely
blocked. Aaiinoaoid infusion had a stronger effect on FE Pg5 than
on FE Pg4 and FE P93. Eir data demonstrate that measurement of
FE of pepsinogen—isozysaogeno provides a tool to study the selecti-
vity of tubular reabsorption of proteins in healthy subjects.
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THE EFFECT OF ACUTE AND CHRONIC PROTEIN LOAD Oil LIINARY
PEPSIN06EN A (PGA) EXCRETI06. R.W. ten Kate', M.A.C.J. ten Dam',
9.3. van Kemp', A. Kok', S.C.M. Memussen'. A.3.N. Donker' (Intr.
by 1.11. Statius van Eps). Free I.kiveroity Hospital, ftiiaterdos. Re
Netherlands.
Protein loads have been shown to increase urinary protein
excretion, possibly by increasing glowerular permeability. We
investigated the effect of protein loading on the urirmiy excretion
of PCA, a circulating protein that is almost freely filtered
through the glomerulsr basement mee*,rane and only portly reabsor—
bed by the proximal tubulus.
In 8 healthy subjects, urinary excretion (E), filtered load (FL),
tubular reabsorption (TR) and fractional excretion (FE) of PGA
and FE of 2-,icroglobulin (-,) end albusin (alb) were measured
after 6 days of hi protein diet (HPU; 2.0 protein/kg/day)
aid mere compared with values obtained after 6 days of low protein
diet (LPD; 0.5 go protein/kg/day). Dicta mere used in a random
order. OFR was measured by constant infusion of 125I—iothalanaat.
In the third hour after an acute protein load (API; 500 gs beef),
given either after LPD (n—4) or after lfD (n—4), measurements mere
repeated and compared with baseline values.
Results (mean p< 0.06; " — p< 0.01; Wilcoxon)
LPO OPO API
GFR al/mm 121 12 133 12 $ 139 14 "
EPGAng/min 1200±987 1707±1106" 2276±1389"
FL PGA ng/min 5683 1911 6307 1750 6850 2412 '
TRPGAngfmin 4484±1390 1600±1112 4575±1876
FEPGAX 18±12 23±12, • 26±16 *
FE 2—m 8 .04 .01 .06 .01 .06 .04
FE sIb 8 .1 .4 .(0 .1l .l9
Protein load increased FL PCA. Due to en absence of a concomitant
increase in TR PCA, FE PGA increased. FE p2-. and FE aib remained
aichanged. It is concluded that eider physiological conditioin FL
PGA is close to the tubular reabsorption Maxine. Dur results
suggest that the increase in urinary protein excretion after
protein load is not necessarily doe to an increased permeability
of the G4, but can be eoplained by the rise in R.
TAURINE(T) TRANSPORT IN SYNAPTOSOMES ISOLATED PROM
BRAINS OF RATS WITH }IYPERNATREMIC DE1{YDRATION(HD).
E.Trachtman & S.Putterweit Dept.Peds., Schneider
Children's Hosp. of LIJMC, New Hyde Park, NY.
T is a cerebral osmolyte and pre—treatment with
T analogues attenuates brain cell shrinkage during
RD. We studied T uptake in synaptosomes isolated
from brains of rats with HD to determine if there
is an adaptive increase in T transport following
hyperosmolal stress. HD was induced over 48 hr and
synaptosomes were then prepared by homogenization
of the brains and purification on Ficoll gra-
dients. Total T uptake (umol/mg protein) was
assayed at 37°C after 120 mm in the presence of
100 oN T and an inward Na+ gradient using a rapid
filtration technique. Ionic requirements were stu-
died by replacing external Na+ and Cl with cho-
line and gluconate,respectively. Kinetic parame-
ters of specific T uptake were measured after
60 mm incubation.
Mean serum (Na+) after 48 hr liD was 167 vs 140
mmol/L in controls. Total synaptosomal T uptake
was increased from 4.79±0.21 in controls to 5.47±
0.32 in rats with lID (p<O.OO1). Substitution of
external Na+ and Cl with choline and gluconate
reduced T transport by >70% in aynaptosomes from
control and RD rats. Addition of B—alanine(500 uM)
to the external medium lowered T uptake by 30%.
While Km was unchanged by MI) ("55 uM), chronic
hypernatremia increased Vuax from 0.107±0.001 in
control to 0.121±0.002 umol/mg/mmn in experimental
rats (pd, 0.02).
These results indicate that lID of moderate se-
verity and duration causes a 28% increase in T up-
take by synaptosomes. We propose that this mem-
brane adaptation is mediated by an enhanced acti-
vity of the B—amino acid transport system.
EFFECT OF ALBUMIN ON PALMITATE TRANSPORT BY RAT
RENAL CORTICAL MEMBRANE VESICLES. ILL.
Trimble, Dept. of Physiology, SUNY Health
Science Center, Syracuse, N.Y.
Previous experiments demonstrated mediated,
Na+ independent palmitate transport by rat
basolateral membrane vesicles (BLMV) in the
absence of albumin (Trimble, Am. J. Physiol.,
in press). The effect of albumin on palmitate
transport by brush border (BBMV) and 813W was
studied using a rapid filtration technique.
Incubation mixtures contained 100 pM 3H-
palmitate which was complexed to 100 pM bovine
albumin. Non-specifically bound fatty acid-
albumin complexes were removed by washing with
stop solution containing 0.1% albumin. In the
presence of an inwardly directed Na+
concentration radient (100 mM), an apparent
overshoot of H-palmitate uptake occurred in
BL34V with peak values at 30 sec of 7.2 0.3
nmoles/mg protein (N.-4) exceeding 60 mm
equilibrium 3H-palmitate values of 0.7 0.6
nmole/mg. However, this effect in BLMV was not
specific for Na+ since similar "overshoots"
were observed with an inwardly directed K'
concentration gradient (100 mM) and with equal
intra- and extravesicular Na+. Uptake without
overshoot and 60 mm uptake values of 10-11
nmole/mg were seen with non-ionic incubation
mixture (300 mM mannitol) in BLMV and in BBMV
with ionic or non-ionic media. This suggests
binding without translocation. It is concluded
that in BLMV, dissociation of fatty acids from
the fatty acid:albumin complexes and subsequent
translocation to the vex ide interior requires
the presence of external cations.
INTERACTION OF PROSTAGLANDINS AND SECOND
MESSENGERS (cAMP, cCMP AND DERIVATIVES) WITH THE
CONTRALUMINAL PARAANINOHIPPIJRATE (PAll) TRANSPORT
SYSTEM IN THE PROXIMAL RENAL TUBULE. Karl J.
Ullrich*, Gerhard Rumrich* (intr. by Gerhard
Giebisch) Max-Planck-Institut für Biophysik,
Frankfurt, FRG.
It was shown that efflux of the calcium-
indicators Quin 2 and Fura 2 from different cell
types could be inhibited by probenecid. Thus
various cells seem to possess an organic anion
carrier similar to the proximal contraluminal
PAN transporter. By using the stop flow
microperfusion technique of the peritubular
capillaries we studied the interaction of
Fura 2, Quin 2, cAMP, cGMP and prostaglandins
with contraluniinal PAll influx and evaluated the
apparent K5 values. App. M for Quin 2 was
found to be 0.92 mM and that of Furs 2 2.3 islI.
The app. K values of the cyclic nucleotides
decrease according their hydrophobicity in the
sequence: cAMP (app. 2.6 mM) > Br-cAMP
(0.72 mM) > dbc-AMP (0.55 mM) > cGMP (0.31 eM) >
Br-cGMP (0.28 roN) > db-cGMP (0.04 mM). From the
prostaglandins tested PGE1, PGF1 , PGA1, PGB1,
PGE2, PGF2, PGD2, PGA2, PGB2 and ,15-O-l3,l4OH-
PGF1,, showed an app. K between 0.08 and 0.22
mM. Only PG12 had a lówer affinity (app. K4
0.55 mM). Thromboxane 82 had an app. K4 of
0.36 eM and leukotriene 84 an app. K4 of 0.20
mM. The data indicate that 'the renal
contraluisinal PAM transporter accepts the second
messengers cAMP and cGNP as well as
prostaglandmna. If such a transport system is
also present in body cells, it may serve for a
paracrine function.
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ANGIOTENSIN II (ANG II) INFUSION DECREASES DILUTING CAPACITY
AND LITHIUM CLEARANCE IN THE EUMAN KIDNEY. Pieter F. Vos*,
Peter Bopr*, Rein A. Koolans, Evert J. Dorhout flees.
University Hospital Utrecht, Dept. of Nephrol.& Hypert. The
Netherlands. ANG II decreases sodiui (Na) excretion, probably
by increasing Na reabsorption in the proxiial tubule. Anilal
data suggest that ANG II also causes .edullary vaso—
constriction, which light enhance Na retention. In the latter
case, a decreased diluting capacity is expected. We therefore
aduinistered ANG II as a continuous Infusion to 7 healthy
volunteers during •axinal water diuresis. To suppress
endogenous ANG II, subjects took a 400 iiol Ma diet and 20 nq
enalapril b.l.d. during the 4 previous days, After a 60 nm.
control period ANG II was infused in doses of 1, 4 and 8
piol/kg/amn, each during a period of 30 nm. Results:
control LuQl io1 Lio1 qLIi
GFR il/nm 135 24 131 15 103 104 18
ERPU il/un 687 67 558 20* 354 37* 329 24*
FELi 0 31.7± 2.1 24.7k 1.8* 17.2± 2.0* 15.5± 1.8*
FCH2O 8 12.0±0.8 8.9 5.4 0.9* 3.6±0.7*
FENa 8 1.8 ±0.2 0.4 0.13* 0.4
UNaV suol/nin 326 39 181 24' 63 19* 63 23*
Uosi uosn/kg 57 4 58 4 68 7 91 14*
Posi iosi/kg 278 1 278 2 277 1 273 2*
MAP 11Mg 92 3 98 3' 110 2* 116 2*
* : p 0.05 vs. control.
While a low dose of ANG II causes a considerable decrease in
Na excretion (ONaV), fractional lithiui excretion (FELi) and
fractional free water clearance (FCH2O), a auch higher dosage
is needed to raise lininal urine oslolality. This high dosage
causes a considerable rise in nean arterial pressure (MAP) and
a fall in estiuated renal plasua flow (ERPF). These data
suggest that a low dosage of ANG II causes Na retention
prilarily through an effect on the proxilal tubule. Diilnished
diluting capacity, whether uediated by nedullary vaso—
constriction or ADE stiiulation, occurs only at a higher
dosage of ANG II.
COMPREHENSIVE QUANTITATION OF APICAL J(NRAIIE
AGGREGATES INSERTED BY ADH. J.B. Wade, and C.
McCusker*. Dept. of Physiol., Univ. of Maryland
Sch. Med., Baltimore, MD.
Numerous freeze—fracture studies have
examined the relationship between ADH—lnduced
water flow and the incidence of apical membrane
particle aggregates in toad urinary bladder.
However, the total area of aggregates inserted
has been uncertain because fractures do not
allow quantitation of aggregates in
Invaginations produced when vesicles
(aggrephores) fuse with the apical membrane. We
have developed a 'hyperstretch" (US) procedure
that flattens the apical surface allowing an
assessment of these previously undetected
aggregates. US is carried out at the conclusion
of ADH exposure and water flow measurements by
Incubating bladder sacs in 20C Ringer to block
membrane traffic and then applying 7 cm of H20
hydrostatic pressure to the mucosal side for 20
mm. For bladders exposed to a range of [ADH]
(0.5—20 mU/ml) values for the total area of
aggregates were proportional to the magnitude of
water flow measured prior to US. In maximally
stimulated bladders, aggregate area was 2.7 +
0.3% of the apical membrane area in 115 samples
but only 1.0 + 0.2% In normally stretched
samples (n6; P<0.01). Aggregate frequency was
201 + 33 per 100 tim' with HS compared to 103 +
11 (0.0l) and fused aggrephores were 3.0 1.1
per 100 jm2 with HS compared to 10.6 . 1.8
(P<0.05). Our findings show that US allows a
more comprehensive assessment of the total area
of aggregates present and Indicate that total
aggregate area is about 3x that of previous
estimates.
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VOLUME FLUXES DRIVEN BY ONCOTIC
DIFFERENCE IN ISOLATED, PERFUSED,
RENAL TUBULAR BASEMENT MEMBRANE.
James C. Williams. Jr. Medical Univ. of South Carolina,
Dept. of Anatomy & Cell Biology, Charleston, SC,
The intercellular space of mammalian proximal tubule is
collapsed under normal circumstances, even when the
segment is absorbing volume at a high rate. It is conceivable
that protein in the peritubular environment may maintain the
reduced size of the intercellular space by oncotic action across
the tubular basement membrane (TBM), but such a
mechanism would require the TBM to have semi-permeable
properties. To examine the permeability properties of this
membrane, segments of mouse proximal straight tubule were
isolated and perfused, and cells were removed using 5 mM
deoxycholate. Volume loss from the isolated perfused TBM
(J) was measured using 1% blue dextran (M'2,OO0,000) as
a volume marker in the perfusate. The concentration of
marker in the collectate was determined optically. Rates of
perfusion averaged 15.9±1.6 nI/mm for 10 segments
0.46±0.05 mm in length. Each segment was exposed
alternately to ringer solutions containing either no colloid, or
containing 6% colloid: albumin, dextran of M"5O0,O00
(T500), or dextran of M"7O,0O0 (T70).
Bath n p vs. no COP k
(nVminmm) colloid (mmHg)
No colloid 2.0±2.9 10 — 0 —
Albumin 13.8±2.3 10 <0.001 23 7.3
T500 24. 1±9.1 6 <0.025 35 7.7
170 19.5±3.1 4 <0.005 52 4.7
(COP=colloid osmotic pressure. k is the minimum osmotic
water permeability, with units of n1/smmHgcm2.; for
comparison, value for the glomerulus is —42.) Thus, the
TBM is semi-permeable; an oncotic difference between pen-
tubularand intercellular spaces could draw volume from the
intercellular space, andin this way the TBMmayplay a role in
the process of volume absorption in the proximal tubule.
CELLULAR MECHMISM OF LITHIUM (Li) INDUCED
NEPHROGENIC DIABETES INSIPIDUS. N, Yamaki' E.
Kuoano, S. Homma' Y. Asano' Dept. of Nephrology,
Jichi Medical School, Tochigi. Japan.
One of the possible mechanisms that Li evokes
the polyunia has been shown to be an impairment of
arginine vasopresain (AVP)—sensitive adenylate
cyclase (Adc) in renal tubular cells. The purpose
of this study is to investigate how Ado is
influenced by chronic administration of Li salts
in rat renal tubular cells. Male SD rats fed with
chow containing 6Ommol/kg LiCl for several weeks
developed marked polyuria and polydipsia. Their
urine volume increased 5 times more than those of
control rats. Microdissected medullary collecting
tubules (MCT5) from both Li—treated and control
rats were pretreated with pertussis toxin (PT), an
inhibitor of inhibitory GTP binding protein (Gi).
Then MCTs were incubated with 10°M AVP and 5x10'
M methylisobutylxantine (MIX) for 10 mm at 30°C.
MCTs of both rats were pretreated with cholera
toxin (CT), an agonist of stimulatory CTP binding
protein (Cs). Then MCTs were incubated with
5X1O'"M MIX for 10 mm at 30°C. c—A5 contents
were measured with RIA. In Li—treated rats c—AMP
production stimulated by AVP were significantly
lower than those of control rats. In control rats,
c—AMP contents stimulated by AVP were not
influenced by PT pretreatment. However, in Li—
treated rats pretreatment with l000ng/ml PT
increased Ails' dependent c—AMP production to the
levels of those of control rats. With lOOng/ml CT
pretreatment, c—A3 contents of Li—treated rats
were increased almost equal to those of control
rats. From these results, we conclude that
chronic administration of Li may inhibit AVP
sensitive Ado, not through inhibition of Cs but
through direct or indirect activation of Gi.
GLOMERULAR HACROMOLECTJLAR CHARGE SELECTIVITY
CANNOT BE ACCOUNTED FOR BY PHYSICOCHEMICAL
SELECTIVITY AS STUDIED IN MODEL SYSTEMS.
Oliver Zamparo*and Wayne D. Comper*(intro by
R.C. Atkins). Department of Biochemistry,
Monash University, Clayton, Victoria, Australia.
The aim of this study was to examine
whether physicochemical—based selectivity could
account for the quantitative aspects of glomerular
macromolecular charge selectivity. An upper est-
imate of GBM heparin sulfate (HS) concentration
was obtained through 1) analysis of hydraulic con-
ductivity (by sedimentation velocity) of a range
of heparin—like polysaccharides with varying sulf-
ate content, and 2) assuming that the HS with its
heterogeneous distribution in the GBM will account
for the magnitude of single nephron GFR. These
estimates give HS at approx. 45 mg mll in the
interna and externa regions of the GBM. Experi-
ments to model the partitioning of transport
probes dextran sulfate (DS), dextran and DEAE at
the capillary/GBM interface and transport across
the GBN were done using DS at 50 mg ml—1 as a
model of GBM 115 and the techniques of frontal gel
chromatography and diffusion. Physicochemical—based selectivity for 50 mg ml1 anionic polysac—
charide matrices would be less than 2.0 for DEAR
and greater than 0.5 for OS in relation to dextran
transport. The marked discrepancy between these
selectivities and those found invivo (0.04 for DS
and 4 for DEAN, Bohrer et al, 1978), suggests that
other mechaniSms, perhaps involving cell—mediated
transport, must be involved in charge selectivity
of kidney ultrafiltration.
HIGH PROTON (Hf) FLUX IDENTIFIES ANTIDIURETIC
HORNONE (ADH) WATER CHANNELS. L . Zeidel. D.
Kikeri , A. Janoshazi , A. K. Solomon , and H. W.
Harris. Harvard Medical School, Boston, Mass.
In the toad urinary bladder, ADH increases
apical membrane water permeability (Pf) and 11F
(Nature 284:631 1980) permeability (P9+). ADH
increases apical membrane P, by insertion of water
channels that are inhibited by p-chloromercuri-
benzenesulfonate (pCMBS) (Am. J. Physiol. 256:F948
1989). Water channels are inserted and retrieved
from the apical membrane of toad bladder granular
cells by vesicles called aggrephores. We measured
of retrieved aggrephores after loading their
lumens with fluorescein dextran (F-dextran) and
their partial purification from cell homogenates.
Changes in F-dextran fluorescence intensity (Ex.
499 am, Em. 520 am) were directly proportional to
intravesicular pH (pHi). Vesicle PHl (assayed by
abruptly inducing transmembrane pH gradients using
a stopped-flow apparatus) was very high (3.9 0.5
X l0 cm/sec at 25 'C) and identical values were
obtained whether l4 were entering or leaving the
vesicles. No change in pHi was observed upon
extravesicular addition of 20 mM NH4C1 at 25 'C.
At 5 'C, P5+ was markedly reduced and similar
addition of NH4C1 now resulted in a prompt increase
in pHi. Preincubation of F-dextran loaded vesicles
with 1 mM pCMBS reduced P5+ by 545 (1.8 0.3 X l0
cm/sec; p < 0.005 compared with controls,
unpaired t test), whereas pretreatment with 1 mM N-
ethylmaleimide or 0.1 mM phloretin was without
effect. We conclude that 11F traverse the ADH water
channel in a manner that is inhibited by pCMBS.
Inhibition of both Pf and P+ by pCMBS may provide
an assay to distinguish the ADH water channel from
other membrane transporters.
Cl-AND MEMBRANE POTENTIALDEPENDENCEOF Na-AMlNO ACID
COTRANSPORT INTO RAT RENAL BRUSH BORDER MEMBRANE
VESICLES (BBMV). Israel Zelikovic, Andrea Budreau, Dwight Randall,
Russell Chesney. Dept. Pediatrics, University of Tennessee, Memphis.
Na-dependent transport of amino acids across the brush border
membrane (BBM) is an electrogenic positive process potentially re-
quiring additional ions beside Na(ZeIikovic, Am J Physiol 256:F655,
1989). We explored the relative roles of the anion present and the mem-
brane potential in theoperation of each of the seven amino acid trans-
port systems in the BBM. The effect of various external anions with dif-
ferent permeabilities of the membrane (SCN> NO3>Cl>SO4) on Na-
coupled amino acid accumulation by rat renal BBMV was examined. As
demonstrated by the ratios of SCN-and NO3-stimulated to SO4-stim-
ulated uptake values, accumulation of all amino acids examined, except
for cyatine, was membrane potentIal dependent. The highest voltage
dependency was observed for taurine and L-methionine (equivalent to
glucose) followed by L-lysine, L-proline, L-phenylalanine, L-glutamic
acid, L-arginine and L-glycine. The ratios of Cl-stimulated to SCN-
stimulated uptake values seived as a measurement of CI dependency:
phenylala. glycine lysine arginine proline
I/E(c)/I/E(s) 0.71±0.02 l.3±O.3t 0.60±0.17 1.04±0.22 3.11±0.5A
PIE(c)/PIE(s) 0.63±0.16 1.2±O.2, 0.57±0.09 0.81±0.12 3.90±O.7A
glutamic methionine taurine D-glucoae
I/E(c)Il/E(s) 1.58±0.36t 0.90±0.13 1.38±0.22• 0.61±0.05
P/E(c)/P/E(s) 1.64±0.4t 0.95±0.17 2.19±0.22 0.60±0.10
I-initial rate. P-peak uptake, E-equilibrium value (pmol/mg protein),
c-Cl, s-SCN. P<0.O01, P<0.O05, P<OO1, tP<O.05 vs glucose.
These data suggest that a CI gradient rather than merely imposing a
voltage gradient is a specific mediator of Na-linked transport of pro-
line, taurine, glutamic acid and glycine across the luminal membrane.
We postulate that a negative intracellular potential combined with lum-
inal chloride are required for optimal Na-dependent transport of these
amino acids across the apical membrane of the proximal tubule which
may also represent an important mechanism for the movement of Cl
across the apical surface.
INDUCTION OF ANTIGEN SPECIFIC TOLERANCE BY IL—2
TOXIN in vivo. Marcus G Bastos, 0 Pankewycz, VS
Kelley and TB Strom. Beth Israel & Brigham &
Women Hospitals. Harv Med Sch, Boston, MA.
The importance of T cells bearing IL-2
Receptor (TL—2R) in allograft rejection,
autoimmune disease and Delayed Type
Hypersensitivy (DTH) Reaction is supported by
abrogation of these processes by targeting IL—2R
with monoclonal antibody (M7/20) or IL—2—
diphtheria toxin chimer (IL—2T). We now examine
whether the immunosuppressive action of IL-2T is
antigen specific in viva. DTN was induced in
BALB/c mice against TNBS and the results recorded
as footpad swelling (10=1mm). In the first
phase, animals received either no treatment
(NoTx), IL—2 toxin (25Lg/d), CHN—197, a mutant
diphtheria toxin lacking the toxin binding domain(25Lg/d) or UCD3 Mab (5Lg/d) . IL—2 toxin(2±10), czCD3 Mab (4±lU), but not CRN—l97 (21±5U)
suppress DTN compared to the NoTx group (39±60).
Following a 7 day rest, mice were reexposed to
TNBS and to a second antigen, DNFB, which was
painted onto abdominal skin on days 1 and 2, and
onto their ears on day 6. 0TH was read after 24h.
During this phase,mice received no immuno—
suppression. aCD3 Nab suppressed the DTH response
to both TNBS (3±2 vs 56±7 No TX) and DNFB (23±4
vs 39±9 NoTx) . In contrast, IL—2T induced pro-
longed unresponsiveness to initial antigen (TNBS)
(12±2 vs 56±7) . No residual effect was noted in
response to DNFB (35±6 vs 39±9). CRN—l97 had no
effect on immune response against either hapten.Thus, as opposed to broad immunosuppression
induced by agents such as aCD3 Mab, IL—2T induces
a selective clonal depletion capable of
preventing T cell mediated immune response in
vivo. Based on these results, antigen specific
tolerance induced by IL—2T spares host respon-
siveness against unrelated antigen challenges.
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CYCLOSPORINE A CAUSES GLOMERULAR HYPERTENSION.
Oliver F. Bathe, Henry Mandin, Leendert C. Paul.
University of Calgary, Department of Medicine,
Calgary, Alberta, Canada T2N 4N1.
Cyclosporine A (CsA) causes an increased renal
vascular resistance and an overall decline of the
glomerular filtration rate. Experimental data on
glomerular hemodynamic changes with CsA
administration are controversial, possibly
because of variations in C5A pharmacokinetics
and/or vehiculum. Sex—related differences in
serum CsA levels were found in Munich—Wistar (MW)
rats treated with CsA (15mg/kg/day, s.c.) for 14
days. Trough levels were 1171±192 ng/mL and
279±104 ng/mL in males and females, respectively.
Hydraulic pressures were measured in the carotid
artery (MAP), the glomerular capillaries
the efferent arterioles and Bowmans
capsules (Pa) of female MW rats. Animals treated
with CsA (15mg/kg/day, s.c., 14 days) were











Crem 108±1 41.2±0.3 14.2±1.1 14.3±1.0
CsA 119±4 53.0±2.3* 17.1±0.9 14.3±1.0
*P<0 005 versus normals and <0.001 versus Crem.
C5A at serum levels in the therapeutic immuno-
suppressive range thus leads to glomerular
hypertension and to an increase in the trans-
glomerular pressure gradient; this may lead to
long—term glomerular damage in susceptible
individuals.
IN VITRO EFFECTS OF l,25(OH)2 D3 ON
CYTOKINEPRODUC!FION IN KIDNEY TRANSPLMT
PATIENTS(KTP).Silvja_Carozzi*, Maria Nasi—
ni*,Claudjo Schelotto*,Pietro Caviglia*,
Sergio Barocci** and Umberto Valente***
(Intr.by S.Webster),Nephr*.unjt, St.Paul's
Eosp. , Savona; Immunol.** and Surg.***
Transp.Unit,St.Martin's Hosp. ,Genoa,Italy.
Studies have shown that 1,25 (OH)2
D3 is important in regulating T—lymphocyte
(T—Ly) and monocyte (M) activation, leading
to cytokine release. We have evaluated in
16 KTP (immunosuppressive regimen:
Cyclosporine-A and Prednisone) the in
vitro effects of incubating T-Ly and M
with increasing doses of 1,25 (OH)2D3 on:
1. T-Ly and M Ca++ concentration;
2. T—Ly Interleukin—2 and gamma—Interferon
production; 3. M Interleukin—1,
ProstaglandinE2 and Leukotriene 84
production. At the time of the study none
of the patients had signs acute of chronic
rejection. Results:the intracellular Ca++
was reduced in the KTP compared to the
control group(lO healthy subjects),as was
the production of various cytokines. The
addition to culture medium of 1,25(OH)2 D3
doses between 10—12 and 10—8 M caused a
dose—dependent increase in the Ca++ levels
and in the cytokine production. Maximum
1,25(OH)2 D3 doses (10—8 M) increased the
Ca++ concentration an average 10 fold,
while cytokine production was abolished.
These results show that 1,25(Oti)2 D3
regulate the immune response in KTP by
inducing Ca++ modifications in the T-Ly
and N.
CYCLOSPORIN A (CsA) LOWERS SEIZURE THRESHOLD IN
A MODEL OF ELECTROSHOCK—INDUCED SEIZURES IN RATS.
Marie Christenson*, Brian McCrindle*, Barbara
Fivush, and Lorraine Racusen. Johns Hopkins Univ.
Sch. of Med., Depts. of Pathology and Pediatrics,
Baltimore, Maryland,
We have developed a model of CsA CNS tox-
icity in the Munich Wistar rat in which CeA, 20
mg/kg/d ip produces significant EEC abnormalities
and mortality. In the present study we used co-
horts of rats to assess effects of CeA on the
threshold for tonic—clonic electroshock—induced
seizures. Cohorts were begun on cresephore,
(N—38) or CsA, 10 (N27) or 20 (N=26) mg/kg/d.
On days 7 and 14, animals were exposed to maximal
electroshock (MES) using a minimal staircase
method within each cohort. Each rat received only
1 MES on each test day in order to avoid repres-
sion or kindling. By day 15 SUN, creatinine and
bilirubin were elevated slightly in CsA rats
compared to controls. Serum Na was mildly eleva-
ted but not different among groups, and serum
K was normal in all groupa. Multiple logistic re-
gression models were used to determine differ-
ences between groups on the relative odds of pro-
ducing a MES-induced seizure while controlling
for other variables, Seizure threshold was sig-
nificantly affected by shock amperage and body
weight, but not by SUN, creatinine, bilirubin,
Na, K, or day the shock was delivered. The odds
ratios of seizure induction in the C5A—treated
vs. placebo group were 1.91 for CsA—lO mg/kg/d
and 3.63 for CsA 20—mg/kg/d, both statistically
significant. These results suggest that cyclo—
sporine lowers seizure threshold and probably
increases susceptibility to seizures, the etiol-
ogy of which may be multifactorial clinically.
PROSTANOID EXCRETION IN RATS TREATED
WITH SANDIMIJNE R j Coopers, J. Masons, P.
Donatsch, U. Rickenbacher* (introduced by LC.
Moore). Preclinical Research, Sandoz, Basle, Switzerland.
A shift in the urinary excretion of prostanoids away
from the dilatory and towards the constrictory species
coincides with renal dysfunction during treatment with
Sandimmune (cyclosporine A) in the rat.
To characterise the changes in prostanoid excretion
and define their time course, 24 hr urine samples from
male, Wistar rats were collected on dry ice after 5 and
10 days treatment with vehicle, 12.5, 25 or 50 mg/kg
Sandimmune s.c. Aliquots of urine were acidified to pH
3.5 and extracted with ethyl ether, giving a recovery of
standards of 99-105%. Nine different cyclooxygenase
products were assayed with standard RIA kits.
Measurement of creatinine clearance and plasma urea
concentrations enabled renal function to be followed.
After 5 days treatment prostanoid excretion was
unchanged but renal function had already declined.
After 10 days treatment metabolites of constrictory TxA2
and PGF were raised but so were those of dilatory
POE2 an°G!.It is concluded that renal function falls before
prostanoid excretion changes. Later, when prostanoid
excretion does rise, both dilatory and constrictory
species are equally affected. Since no early increases in
just constrictory prostanoids were seen, these most likely
occur later after renal dysfunction is already established.
EFFECT OF NIFEDIPINE (N) ON GLOMERULAR
PROSTAGLANDIN (GPG) PRODUCTION IN
CYCLOSPORINE (CSA) TREATED RATS.
Corteza*, S. Shen, B.K. Urbaitis, D. Klassen, M.
DiNola*. Div. of Nephrology & Dept. of Physiology
(D.S.), Univ. of Maryland, Baltimore, MD.
Studies by others have shown that CSA-induced—
increase in renal vascular resistance is associated with
an increase in thromboxane (TBX), unaccompanied by
an increase in vasodilatory PGE2. In the present study
the effect of the vasodilator N on GFR, ERPF, and
GPO production in CSA treated rats was determined.
Male rats, (300 to 350 gms), were divided into 3 groups
receiving (I) no drug, (II) CSA by SQ implantation of
constant-releasing pellets at 40 mg/kg/dx7d and (III)
CSA as in II, plus N by SQ pellets at 1 mg/kg/dx7d.
GFR and ERPF (ui/mm) were estimated by clearance
of inulin and PAl-I in mactin anesthetized rats. To
avoid influence of the clearance study on GPG
production, separate, but similar dose-groups of rats
were used for the assay of GPG (ng/mgProtein) by
lIlA. Rats in Gr 11 and ifi had whole blood CSA in
excess of 500 ng/ml by PHLC. Mean urine flows were
decreased in 11 as compared to 1(3.6 mi/rn vs 5.0), but
increased in 111(5.7). Similar changes were observed in
GFR (1060 ul/m* in II, 1509 in I, 1226 in In) and ERPF
(3246 ul/rnin* in 11, 4097 in 1, 3661 in 111). MBP was
identical in 11 and 1(114 mmHg), and III (97). GPGE2
was increased in 11(11 ng/mgProtein*) and II (75*) as
compared to 1(5.2). CSA increased TBX (4.8* in 11 vs
2.6 in I), and N (III) reduced TBX to 2.3. (*p .05 vs
I). Data indicate that 7d of constant SQ CSA
significantly increases GPGE2 and TBX, and
coadministration of N prevents the increase in TBX.
In conclusion, N may ameliorate CSA induced
vasoconstriction by preventing the increase in TBX.
CYCLOSPORINE REDUCES THROMBOMODULIN
ACTIVITY ON ENDOTHELIAL CELLS.
Naurilip Garcia_Maldonado*, Christian E.
Kaufman Jr., Philip C. Comp*. Department
of Medicine, Univ. of Oklahoma Health
Sciences Center, Oklahoma City, Oklahoma.
Cyclosporine A (CyA), widely used in
rertal transplantation, is associated with
thrombosis and endothelial damage. We
hypothesized that CyA down regulates
throisbomodulin activity (TMA) on
endothelial cells (EC), reducing the
activation of the anticoagulant protein
C. We used a specific chromogenic assay
that measures activation of protein C on
bovine EC (BEC) incubated with CyA vs
diluent as control. Results are expressed
as mean TMA as % of controls SD, at
various concentrations of CyA. * p<.05,
** p<.005.
CyA (fzg/mL) Control % p
0.1 70.8 15.8 **
1.0 64.9 16.6 **
10.0 28.9 12.3 **
Similar effects were also evident 4 hrs
after exposure of BEC to 5 sg/mL CyA (TMA
of 85.6 Renal artery EC showed
similar TMA inhibition (67.5
after 24 hrs exposure to 5 ug/mL of CyA.
We conclude that CyA inhibits the
activation of protein C by thrombomodulin
in a dose and time dependent manner,
thereby predisposirig to thrombosis.
OKT3 INCREASES CYTOSOLIC FREE CALCIUM IN
CD3 NEGATIVE CELLS. A.M. Har4ord G.M.
Shopp, B.S. Edwards, H. Nolla, E. Romero,L. Ilibel, University of New Mexico and
Lovelace Medical Foundation, ASO, NM.
The purpose of this study was to exam—
mine the function of CD3 negative cells
produced by incubation of peripherealblood mononuclear cells (PBMC) with the
monoclonal antibody OKT3. We utilized flow
cytometric techniques and the calciumflourescent probe Indo 1 to examine the
intracellular calcium response to mitogen
of CD3 negative cells. PBMC from 4 normal
volunteers were incubated with 0KT3 for 24
hrs. T cell markers were measured using
direct immunoflourescence and conventional
flow cytometry before and after incu-bation. After incubation with OKT3, CD3
positive cells decreased from 607. a-f PBMC
to Less than 57.. CD2 staining was unchang-
ed after incubation with OKT3, indicating
that these CD3 negative cells retain the
other cell surface characteristics of
mature T cells. Before and after incubat—
ian with OKT3, the cells were stimulated
with PHA or OKT3, and the h of cells
responding with an increase in intra-
cellular calcium was determined. The cells
responded normally to PHA. Although there
were less than 57. CD3 positive cells afterincubation with OKT3, 607. of the cells
responded with an increase in free cyto—
solic calcium. One explanation for these
observations is that there are a residual
number of CD3 receptors after OKT3 treat-
ment, which are not detected by flow
cytometry.
IMMUNOSUPPRESSION ENHANCES METALLOPRO-
TEINASE ACTIVITIES IN PMNS OF RENAL TRANS-
PLANT (RT) PATIENTS.Ute Hempelmann, Marianne Haag-
Weber, Walter H. Htlrl, and Harald Tschesche: intr. by
J.Kopple, Los Angeles. Univ. Bielefeld, Department of Bio-
chemistry, Univ. of Freiburg, Department of Nephrology.
Evidence is increasing that proteolytic enzymes of poiy-
morphonuclear neutrophils (PMNs) may play an important
role in tissue damaging. The present study was designed to
investigate whether different immunosuppression affect the
content of PMN metalloproteinases. PMN5 were isolated from
RT patients treated with cyclosporine A (CsA) and predni—
solone (Pr) (n8) for 39.1 7.1 months or with azathioprine
(Aza) and Pr (n$) for 102.6 9.6 months and from 12
healthy controls (Co) according to Bass et a!. (Proc NatI Acad
Sci,l977). In isolated PMN5 the content of gelatinase (Gel),
type I collagenase (Colt) and lactoferrin (Lac) were de-
termined according to Bergmann et al. (J Clin Chem Clin
Biochem,1989). PMNs of CsA- and Aza-treated lIT patients
displayed markedly higher Gel con;ent than Co (2,427 489
and 3,284 357 vs 528 83 ng/10 cells). There was also
significantly higher CoIl typ I content in PMIS of RT
patients treated wi3s C5A (3,625 229 ng/10 cells) or Aza
(3,374 292 ng/lO cells) compared to Co (2,878 151
ng/lO7cells). Similar results were obtained with Lac. Since
metalloproteinases play a deleterious role in destruction of
tissue and organs, one may conclude that an up to now
unknown mechanism of the beneficial effect of immuno-
suppressive drugs may be the prevention or reduction of the
release of these PMN proteinases.
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HUMAN ALLOGENEIC CYTOTOXIC P LYMPHOCYTES
(CTL) RECOGNIZE AN HLA PUBLIC DETERMINANT.
Alan N. Krenskv, Mark Rosen,* Peter
Parham,* and Carol Clayberger.* Stanford
University, Depts. of Pediatrics and Cell
Biology, Stanford, California.
Class I major histoconipatibility
complex (NRC) molecules are the major
foreign determinants recognized in
transplant rejection. Although these
molecules contain highly polymorphic
regions, they are largely composed of
conserved, or "public" domains. Among the
best characterized public determinants are
HLA—Bw4 and —Bw6. Approximately half of
the allelic products of the HLA-B locus,
as well as HLA—A23, -A24, and —A32 express
the Bw4 determinant, while Bw6 is
expressed by the remaining HLA-B molecules
and RLA-Cw3. Comparisons of the primary
structures of these molecules showed that
residues 79-83 of the alpha1 alpha helix
constitutes a region involved in the
formation of the Bw4/Bw6 epitopes.
Although these epitopes are clearly
immunogenic for B lymphocytes as judged by
their ability to elicit antibody
responses, little is known about the T
cell response to public HLA determinants.
Using peripheral blood lymphocytes from
5w6 homozygous individuals, we generated
HLA—Bw4 specific CTL. The fact that a
public HLA determinant can serve as a
restriction element for alloreactive CPL
has important implications for tissue
typing.
EFFECT OF DILTIAZEM (DZM) ON IN VITRO LYMPHOCYTE
PROLIFERATION IN CYCLOSPORINE (CSA)-TREATED RENAL
TRANSPLANT RECIPIENTS (RTR).
Kupin W, Sawaya B, Ownby D, Stalla K. Henry Ford
Hospital, Detroit, MI.
Calcium channel blockers have been reported to
potentiate the immunosuppressive effect of CSA.
We studied the effect of a 2 week course of oral
DZM (60 mg 1.1.0.) on the lymphocyte response to
mitogenic stimulation in 5 stable CSA treated RTR.
CSA doses were decreased (mean - 15%) to maintain
trough whole blood CSA levels as measured by RIA
(monoclonal antibody parent-CSA compound specific)
at the same value pre (85±21 ng/ml) and post
(92÷17 ng/ml) initiating DZM. Mitogenic
lymphocyte stimulation was performed using varying
concentrations (mcg/ml) of Conconavalin A (ConA)
and Phytohemaglutinin (PHA). Results (expressed
as counts/minute):
ConA pre-DZM post-DZM PHA pre.-DZM post-DZM
25 83+25 30+12* 10 111+32 42+35*
50 7216 3416* 80 14259 6827




.05, post-DZM compared to pre=DZM value
Renal function remained unchanged during the
study period (pre—DZM 1.3±.2 mg/d post-DZM 1.3±.2
mg/d, p = N.S.). We conclude that the addition of
a commonly used dose of DZM resulted in
significant inhibition of lymphocyte proliferation
in spite of similar CSA trough levels. DZM may
be of potential benefit in accentuating the
immunosuppressive effect of CSA in clinical
transplantation.
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CD4+ CD45BA- T CELLS INDUCE SUPPRESSION OF
STAPHYLOCOCCUS AUREUS COWAN I (SAC) STIMULATED
ION AND ION RHEUMATOID FACTOR (RP).Lazarovits and J. Karsh*. University Hosp.,
London and Ottawa General Hosp. Ottawa, Canada.
CD4+ T cells play an integral role in renal
transplant rejection. Studies using monoclonal
antibodies directed against the 220 and 205 KDa
chains of the Leukocyte Common Antigen (CD45RA)
have demonstrated that C04+ CD45RA- T cells
function as helper and memory cells. We have
previously found that a significant percentage
(9%) of T cells which exude and propagate from
rejecting renal allograft biopsies are CD4+
CD45RA-. The reported studies were designed to
evaluate the function of normal peripheral blood
(PBL) CD4+ CD45RA- T cells. PBL were
fractionated into highly purified B cells, T
cells, CD4+ and CDS+ T cells. CD4+ were further
fractionated into CD4+ CD45RA+ and CD4+ CD45RA.
using the FACS. B cells were reconstituted with
I cells and monocytes and replicate cultures
were established in the presence or absence of
Pokeweed Mitogen (PWM) or SAC. 1gM and 1gM RF
were measured by ELISA. We have found that CD4+
CD45RA- function well as helper cells in PWM and
weakly in SAC cultures. The addition of CD8+
induced more suppression in the presence of the
CD4+ CD4SRA- in the SAC cultures than in the
presence of the CD4+ CD45RA÷ (N—3) and less
suppression in the presence of CD4+ CD45RA- in
the PWM cultures than in the presence of the
CD4+ CD45RA+ (N—3). Thus CD4+ CD45RA- I cells
can function as helper cells or auppressor
inducer cells depending on the stimulus used to
induce polyclonal B cell activation.
SUCCESSFUL 72 lIES PRESERVATION OF DOG KIDNEY BY
SIMPLE SURFACE COOLING (SsC) WITH ATRIAL
NATIRIURETIC PEPTIDE (AMP) AND MODIFIED COLLINS'
SOLUTION. Fusiaki Maruino, Yoshihiko Masaki*,
Kenji AndoTM, Klyotaka Sato* snd Takashi Ida*,Tokyo Medical and Dental Univ., Kitasato Univ.
and Kitasato Biochem. Lab., Tokyo, Japan.We examined whether AMP is effective to
prolong the preservation time of kidneys prior to
transplantation. Unilateral kidneys wereisolated from dogs, and perfumed at 4'C with 300
ml of modified Collins' solution with or without
100 ng/ml AMP using lOOomH2O gravity. The kidneys
were stored In the same solutions at 4'C for 72
hrs, and were autotransplanted. Six out of 8
AMP—treated kidneys (ANP—K) were accepted over 15days while only 1 of 6 in the oontrol(Cont—K).
When isolated kidneys were perfused prior to
preservation, gravity perfusion time was shorterin AMP—K resulting In rapid cooling. Kidneybiopsy one hour after transplantation revealed
normal in AMP—K with open glomerular capillary,
while remarkable capillary collapse in Cont—K.
AMP contents of the blopsied tissues in the ANP—K
showed higher value then in Cont—K(63.3±7.4 vs.
44.2+5.6ng/mg prot, p<0.05), and cGMP contents
were also higher in ANP—K(4O,4÷4 vs. 26±3 fmol/mg
prot, p<0.05). Microangiography showed complete
clarity down to the peripheral vessels in AMP—K
while not In Cont—K. Successful 72 bra
preservation in AMP—K may have resulted from
expansion of renal vessels and glomerular
capillary by AMP, reducing organ damage during
the SSC period.
These data suggest that addition of AMP in 550
is useful for prolonging the kidney preservation
period.
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EFFECTS OF 112-RECEPTOR ANTAGONISTS ON CYCLOSPO-
RIN A INDUCED INHIBITiON OF T-CEU. PROUFERATION.
Mertin Marx.* Frank Merkel,* and Hans Kohler* (lntr. by E.J.
FoinsteIn). 1st Dept. of mt. Medicine, Univ. of Mainz, FRG
112-antagonists (112) are effective in the prevention of stress
ulcers, but some concern exists about their safety in ailograft
recipients. The addition of H2 has been shown to up-regulate
immune responses. it was the aim of this study to Investigate
possible Interactions of H2 with cyclosporinA (CsA).
Human T-celis were isolated using standard methods and sti-
mulated with phytohemagglutinin (PHA, n =5), the monocional
antibody OKT3 (n=8) or mixed lymphocyte reaction (MLR,
n=5). Ranitidine (pan) famotidine (Fern) or cimetidlne (Cim)
were added (2x10 -2xi05 M) to the cultures, either alone or In
combination with C5A (62, 125 and 250 ng/mi). 3H-thymidine
uptake was measured to estimate the prolIferative response.
No effects of H2 on 1-cell proliferation were observed in
OKT3 and MLR stimulation. In mitogen stimulation H2 concen-
trations >5x104 M led to an 20% Increase In 3H-thymidlne up-
take. In OKT3 stimulation the combination of C5A 62 ng/ml
with 112 even In low concentrations led to an moderate Increa-
se In T-celi proliferation (Ran 13±6%; Fam 6±4%; CIm 3±5%).
In MLR H2 concentratIons >5X106 M caused an increase in 1-
cell proliferation (range 4-17%) In combination with C5A. The
stimulatory effect of 112 was more pronounced In combination
with iow C5A concentrations, in mltogen stimulation and com-
bination with CsA 125 and 250 ng/mi, only high concentrations
of H2 caused an increase (range 13-45%) In T-celi proliferation.
However, in the combination of CsA 62 ng/mi with H2 even in
low concentrations corresponding to therapeutic serum levels
an increase (range 8-13%) In 1-cell proliferation was observed.
An additional proliferative effect of H2 on 1-cells was obser-
ved using high concentrations In mitogen activation. No inter-
ference between 112 and CsA In therapeutic concentrations
was noted. However, our data cannot rule out a possible nega-
tive effect of H2 on Immunosuppression In combination with
low CsA concentrations.
DECIDUAL EXTRACELLULAR MATRIX INHIBITS
MACROPHAGE FUNCTION. Dianne B. Mckay, Christopher Y.
Lu, Renal Division, Brigham and Women's Hospital, Boston, MA.
A basic goal of transplant nephrology is to prolong allograft
survival by inducing host tolerance to donor alloantigens. In the
decidua basalis (DB) of the murine placenta, maternal and fetal
cells are intermixed but there is no maternal immune response
against the fetal alloantigens. We previously showed local
immunoregulatory forces prevent MAC from functioning in the DB
(JI 140:3947,1988) and the deficient MAC response may be due to
an inhibitor associated with the decidual stromal cells (in review).
We now examine the ability of the ECM of the DB to regulate
MAC function. MAC cultured on DB-ECM are non-adherent, do
not spread, and require at least 1000 X more INFg or LPS to be
stimulated in a standard cytotoxicity assay than MAC cultured
on plasfic or type I collagen gels (see FIG). The DB-ECM is non-
toxic by trypan blue exclusion and ability to reverse the inhibifion
by transfer to plastic. The inhibition is not due to several known
components of the DB-ECM: lam mm, type IV collagen, fibronectin,
nor TGFb. Given the importance of MACs as antigen-presenting
and effector cells, this novel regulatory pathway of MAC
activation may be important in preventing maternal rejection of
the fetal allograft. Identification of the inhibitory component in the
ECM of the DB may eventually have therapeutic importance in
transplant nephrology.
MAC ACTIVATION as measured by lysla of111-In labelled P815 masfocytoma cells
1.0
0.8





THE EFFECT OF EARLY VERSUS DELAYED NIFEDIPINE
(NIF) THERAPY IN CYCLOSPORIN A (CYA)
NEPHROTOXICITY IN THE SPONTANEOUSLY HYPERTENSIVE
RAT (SHR).PG McNally"1, F Baker"1, N Mistry"2,
J Walls" and J Feehally"1 (introduced by
S Klahr) .Department of Nephrology1 and Surgery2,
Leicester General Hospital, Leicester. UK.
Experimental and clinical studies suggest
calcium channel blockers ameliorate CYA
nephrotoxicity. To investigate the effect of
early versus delayed NIF therapy on CIA
nephrotoxicity, renal and systemic haemodynamics
were studied. Pair-fed SHR (224.2±3.8 g
[meaniSEM]) were administered CYA (25 mg/kg/day
s.c.) or olive oil vehicle for 14 days (n=18),
CYA and NIF (0.1 mg/kg/day i.p, dissolved in 15%
PEG, 15% ethanol and 70 % water) commenced
simultaneously (nl8), or CYA and NIF started at
day 7 (n"16). Intra-arterial BP, GFR and ERPF
were measured in conscious unrestrained rats 24
hours after anaesthesia. CIA alone increased MAP
(oil: 157±2.8 mmlig vs CYA: 168±2.9, p<O.O1),
decreased GFR (1.33±0.05 vs 0.86±0.11 ml/mir,/100
g 8W, p<O.0O1), ERPF (3.11±0.13 vs 1.71*0.16,
p<O.OO1) and increased renal vascular resistance
(RVR) (10.1±0.3 vs 22.2±3.5 dynes/sec/cm-S/105,
p=O.008). NIF commenced simultaneously prevented
the fall in GFR (1.34±0.06 vs 1.38±0.06) and ERPF
(3.1±0.18 vs 2.95±0.19), and decreased RVR
(12.3±0.8). However, NIF started 7 days after CYA
did not change 0FF (0.88±0.09), ERPF (1.74*0.24),
or RVR (19.3*2.5). NIF did not influence MAP.
This study suggests that NIF ameliorates CIA
nephrotoxicity only when commenced
simultaneously with CYA.
PREDICTWE VALUE OF INCREASED TN1
SYNTHESIS BY PERIPHERAL MONONUCLEAR
BLOOD CELLS (PMBC) IN RENAL ALLOGRAFF
REJECTION (RAR). Quentin Meulders. Eric Rondeau,
Roger Lacave, Alain Kanfer, Jean-Daniel Sraer (intr. by
Claude Lechène), Service de Néphrologie, Hbpital Tenon,
Paris, France.
Intransplanted patients, alloaclivated host celia of the graft
or of peripheral blood release cytokines including IL-2 and
TNF-c. In order to detect RAR at its very early beginning,
wemeasuredTNPor production by PMBC isolated every 3
days from 8 kidney transplant recipients. PMBC were
separated from heparinized blood by the Ficoli-Hypaque
density gradient centrifugation method and TNF-oL was
measured by an inununoradiometric assay. ThFe synthesis
by PMBC from nonnal controls (n=3) and stable kidney
transplant recipients (n=2) was low (m±SEMl5±lO and
59±12 pg/b6 cells respectively). Two days before RAR
(n=5) TNF synthesis rose to 159±133 pg/tO6 cells. It
further increased to 284±175 pgIlO6 cells when RAR was
clinicallyevidentandpeakedat621±380pg/106 cells 3 days
after the beginning ofRAR treatment After recovery from
RAR, TNF. synthesis decreased to 170±77 pg/b0 cells.
Addition of 50 U/mI rIL-2 was found to increase TNPo
synthesis by PMBC in vltm. This effect was blunted in
patients with rejection as compared to patients with stable
renal function (1.7 vs 12.3 fold increase in TNFo
synthesis). High rate of TNF.x synthesis was observed
whenShepalient(n=l)wastreatedwithOKT3 (1000to2500
pg/i 00 cells), without evidence of RAR or adverse reactions.
In conclusion, the production of ThF-a by PMBC of
transplanted patients is eithanced before RAR is clinically
evident and could be used-as an early marker of RAR. This
activationof PMBC is probably mediated at least inpart by
endogenous IL-2 invivo.
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ACTION OF SANDIMMUNER ON PORCINE RENAL
ARTERIES. ,. MuellerSchweinitzer*, J. Mason', I.
Olea Baza (introduced by LC. Moore). Preclinical
Research, Sandoz, Basle, Switzerland.
Renal dysfunction, the most relevant side-effect of
Sandisnmune (cyclosporine A), is believed to result from
increased vascular tone. Although Sandimniune was
reported to exert a direct constrictor effect, this was not
confirmed and little affinity to oc-adrenergic, adenosine
or serotonin receptors was found. However,
Sandimmune has been shown to alter the contraction and
relaxation responses of different arteries to various
agonists.
The pharmacology of altered vascular responsiveness
was studied on interlobar arteries from pig kidneys.
Arterial rings were suspended in Krebs-Henseleit
solution and gassed with 5% CO2 and 95% 02 at 37° C.
Resting tension was 500 mg and alterations in tone were
monitored isometrically. Potency was similar for
angiotensinogen and angiotensin I (pD = 6.7 and 6.8),
but greater with angiotensin II (p1)2
.9). Efficacy with
angiotensinogen was about half that with angiotensin I
or 11. Incubation for 1 hr with 1 pmol/l Sandimmune did
not cause vasoconstriction directly but enhanced the
contractile response to angiotensinogen by an average
of 53% (n=12), whilst leaving the response to
angiotensin I and II unchanged.
It is suggested that Sandimmune activates tissue renin
and enhances the local production of angiotensin in
renal vessels. This may contrthute to the renovascular
constriction seen in man during Sandimmune therapy.
CYCLOSPORINE ADMINISTRATION ENHANCES EARLY
PROCOLL.4GEN ALPHA 1 (I) MRNA IN TH RAT RENAL CORTEX.
C.C. Nast. S.G. Adler. C. Visaya*. P.S. Anderson*.
Harbor—UCLA Medical Center. Torrance, CA.
Long term use of cyclosporine (CV) results in
renal cortical interstitial fibrosis and tubular
atrophy in humans and animal nedels. This fibrosis
may be due to an effect of CV on renal cortical cells
enhancing interstitial collagen production. To
assess early changes in procol 1 agen mRNA levels we
studied rats treated with CV (25 mg/kg SQ) (CVR) or
the olive oil (00) or crenophore (C) vehicles for 1
week (W) (t+'8 in each group) and 4 W (Nu9 in each
group). Weight gain was reduced in CYR vs. 00
(NO.02) and C (NO.01) at 1 W and CYR had lower food
intake. Weight gain was also reduced in CYR vs. 00
(NO.005) and C (P<O.0O1) at 4 W. Systolic blood
pressures were normal at all tines In all, groups.
Serum creatinine and hematocrits were the same in all
groups at 1 W. Creatinines were elevated In CYR vs.
00 (NO.002) and C (NO.001) at 4 W. Renal
nerphology was normal at 1 W in all groups. At 4 W
only the CYR had focal cortical tubular atrophy.
interstitial fibrosis, nnonuclear cell infiltrates
and arteriolar changes. Procollagen alpha 1 (I) niRNA
in renal cortex expressed as percent of mean control
was elevated at 1 W in CYR vs. C (NO.05) and at 4 W
in CYR vs. 00 (NO.02) and C (NO.01). Procollagen
alpha 1 (III) and B-actin nNA were not different at
any time in any group. These data show a
preferential increase in renal cortical procollagen
alpha 1 (I) mRNA levels in CY-treated rats which
preceeds renal merphologic changes. This suggests an
early direct or indirect effect of CV on renal
cortical cell (s) increasing specific procollagen mRNA
levels as a pathogenetic mechanism for CY—induced
renal fibrosis.
PEE VENTION OF BLOOD-INDUCED PRESENSITIZATION AND
PROLONGATION OF ALLOGRAFT SURVIVAL BY PRiOR PLATELET
TRANSFUSION. JcmgH. Oh, Richard A. Oleon, Demetrio. S. Sgoutee,
and John D. WhslcheI . Department, of Pathology and Surgery, Emory
University School of Medicine, Atlanta, Georgia.
Transfusion of leukocyte-depleted platelet preparation. has been found
to be not only non-immunogenic but aleo tolerogenic as demon,trated by
lie prevention of blood-induced antibody production In .everal
experimental model.. Thu, we po.t,slated that .equ.ntial tranefusion of
platelets and blood could assure the beneficial effect of blood tran,fu,ion
without inducing pre.en,itiantion. Thie supposition was tested-in a rabbit
chin allograft model.
Oistbred, male NZW rabbit. were used in thi. cindy. Recipient animals
were divided into four group. with varying transfusion protocol.. Group
A (1 a.,imale) received no transfusion and eerved as the control. Group B
(8 animals) wee tran,fueed with donor-specific platelet. (5x108/kg) weekly
twice, group C (5 ammale) tranefu.ed with donor-.pecific blood (2nd/kg)
weekly twice, and group 51(1 animals) transfused with donor-.pecific
platelet. twice and blood twice in sequence. Platelet, were isolated from
EDTA-anticoagulated blood by a differential centrifugation (bog for 10
minute.). One week after the last transfusion, each recipient received
two skin graft. (1.5 cm in diameter) from the donor. Graft, were judged
to be rejected at the point of more than 50% necro.i. manifested by
•tiffne,. and black diecoloration.
The length. of graft eurvival were 1.4j0.4 day. for group A (control),
8.2±0.6 days for group B (p>0.2), 5.8j0.2 day. for group C (p<0.0I) and
10.4±0.5 day, for group D (p<0.0O1), respectively. A .light but
insignificant prolongation of graft survival was eeen in the platelet-
tran.fu.ed group. In contrast, a significant acceleration of graft
rejection was noted in the blood-transfused group, indicating a state of
pres.n.itisation. However, prior transfusion of platelets prevented the
blood-induced accelerated graft rejection, and rasulted in a eignificar,t
prolongation of graft survival.
We conclude that sequential trandu.ion of purified platelet, and whole
blood can be an effective, enhancing pretransplant tranefusion protocol
without apparent risk of presensitiaatlon.
REGULATION OF CYTOTOXIC T LYMPHOCYTE KILLING VIA
CONTROL OF SERINE ESTERASE GENE ACTIVATION. g,
Petrillo, M Moscovitch-Lopatin, K Hadro, 0
Pankewycz, KJ tiieder, C Bleackley and TB Strom,
Beth Israel Hosp., Harvard Med. Sch., Boston, MA
One mechanism by which cytotoxic T lymphocytes
(CTLs) kill specific target cells involves injec-
tion of serine esterase into target cells. We
amined, by way of tumor burden, host survival,
Cr release assay and serine esterase gene expres-
sion the means by which C57B1/6 mice (H-2 ) rejeats
the NRC disparate P815-X2 mastocytoma 5ells (H-2 ).
Thedtumor was promptly rejected in H-2 mice given
H-2 allogeneic tumor cells i.p.; however, when
recipients were pretreated with cholera toxin (CT),
a powerful activator of stimulatory G protein (Go)
of adenylate cyclase, rapid tumor growth led to
early host death. Animals treated with both inter-
leukin-2 (IL-2) and CT51eject the tumor and enjoy a
normal life span. In Cr release CTL assay, spe-
cific lysis of the tumor was sharply diminished in
cells harvested from the CT treated hosts; CTL
activity was restored in CT + IL-2 treated hosts.
Northern blot analysis data indicates that activa-
tion of certain serine esterase genes cloned from
CTLs, genes not expressed in other T-cells, is de-
creased by in vivo treatment with CT and is re-
stored by IL-2. IL-2 can bypass the defect in CTL
activity and serine esterase gene expression im-
posed by CT. CT induced elevated intracellular cAMP
and IL-2 appear to exert diametrically opposing
effects on CTL function via contrasting regulatory
effects on activation of CTL specific serine
esterase encoding genes.
COMPLEMENT MEDIATED LOSS OF ENDOTHELIAL
CELL PROTEOGLYCANS. J. L. Platt, N. S. Key,*
A. P. Dalmasso, G. M. Vercellotti, 8. J. Lindman'
and F. H. Bach*, University of Minnesota,
Minneapolis, Minnesota.
Hyperacute xenograft rejection is initiated
by reactivity of natural antibodies (NA) and
complement (C) with donor endothelial cells (EC)
leading to intravascular coagulation. Coagula-
tion at EC surfaces is inhibited by antithrom—
bin III (ATIII) which is activated by EC
associated heparan sulfate proteoglycan (HSPG).
To test whether effects of NA and C activation of
EC might be mediated by a change in HSPG, PG of
swine EC were biosynthetically labelled with
[35Sjsulfate and studied after exposure to NA+C
in human serum. This treatment caused release of
approximately 5% of labelled PG at 4 mm and
greater than 50% at 1 hr. After HSPG release,
specific binding of [1251]ATIII to EC was
decreased. Release depended upon NA binding and
classical C pathway activation as it was not
observed with sera that were NA depleted (but C
intact) or C2 deficient or heat inactivated sera.
Released PG was sensitive to heparitinase and,
based upon size (gel filtration and gel electro—
phoresis) consisted of HS chains or HS—glyco—
peptides. PG release preceded irreversible cell
injury as EC incorporated ["H]uridine and
[3H]thymadine normally for 15 hr after 1 hr
treatment with NAi-C. Loss of thrombomodulin and
elaboration of tissue factor augmented the
prothrombomotic surface of the treated EC and
evidenced endothelial activation. Thus, loss of
HSPG accompanying EC activation may contribute to
the pathogenesis of tissue damage in hyperacute
rejection.
REQUIREMENTS FOP. HUMAN MLR GENERATED CDB+
SUPPRESSOR T CELL INDUCTION. MD P.avenscraft, NH
Sayegh*, EL Milford* & CS Carpenter. Brigham &
Womens Hospital. Boston, Ma.
In the WF rat, MLP. generated CD8+ suppressor
T cell (Tm) induction requires allogeneic
stimulator cells and either responder CD4+ T
cells or a soluble factor produced during the
course of the MLR (Transplant, in press). We
studied the requirements for human CD8+ Ts
induction. Modulator cells from a human 10 day
generating MLR when irradiated (1200 Reds) and
added to a fresh test MLR (same responder!
stimulator) suppressed proliferation as assayed
by 3H-Thymidine uptake. In one MLR combination
extensively studied, modulators from MLR's using
CD4 depleted responders did not suppress the
test MLR. Readdition of CD4+ cells on day 0 to
the generating MLR restored CD8+ Ts induction
when at least 5% of the responders were CD4+.
%Suppresmion of test MLR
Modulator: PBL Ts CD8 Ts CD8+Co4 Ta
49±12,n=5 —1l±20,n4 31±20,n='3
To assay for a soluble factor produced by the
C04+ responders in the generating MLR that could
induce CD8+ Ts, we used a Transwell culture in
which the generating PaL and CD4 depleted MLR's
are separated by a semi—permeable membrane to
prevent cell contact. Unlike the rat model, CD8+
Ts induction was not restored by a soluble
factor but required CD4+ responder cells in the
generating MLR.
To conclude, human MLR generated CD8+ Ts
induction differs from the rat model suggesting
that there are different pathways of Is
induction. This may relate to immunogenetic
differences between responder and stimulator
cells.
EFFECTS OF CHRONIC CYCLOSPORIM (CsA) ADMINISTRA-
TION ON PLASMA VOLUME (PV), AMP, RENAL DYNAMICS
AND HISTOLOGY. M Sabbatini,L De Nicola,A Dal Can—
ton,VE Andreucci (intr. by C. Andrea). Dept. of Ne
phrology,Univ. of Naples and Catanzaro*, Italy.
PV, AMP, renal dynamics and morphology were in-
vestigated by metabolic, renal micropuncture (M)
and electron microscopy (EM) studies in 50 rats
chronically treated with CsA (40 mgIkgI48 h). Rats
were sacrificed after 10,40 nd 30 days of treat-
ment. Body weight gain,Na ,K and water metabolism
did not differ between CsA rats and controls (N)
and PV was similar in all groups, even if levels
of AMP were significantly lower in all CsA—groups.
GFR was significantly lower in CsA rats from day
10 of treatment; RPF was reduced only after 20
and 30 days. M showed a decline of SNGFR (p<.O1 vs
N) due to the fall of hydrostatic gradient press-
ure in glomerular capillaries (p<.Ol vs N) and to
the increase of preglomerular resistances (p<.O5
vs N) and a lower glomerular plasma flow (p<.OS).
Ultrafiltration coefficient was not affected by
CsA. In rats studied by H 30 days after drug with-
drawal, SNGFR returned to normal values.EM showed
a significant reduction of glomerular dimensions
in all CsA groups; no damage of vessels nor of
glomerular membrane was observed. In conclusion,
our study suggest that CsA chronic nephrotoxicity
is mediated by chenges in glomerular dynamics,
which could be in part secondary to the decreased
plasma levels of AMP.
DIFFERENTIAL REGULATION OF INTERLEUKIN-2 RECEPTOR
(IL-2R) a CHAIN AND IL-2R CHAIN GENE EXPRESSION
IN NORMAL HUMAN I-CELLS: DEMONSTRATION BY SEQUEN-
TIAL REVERSE TRANSCRIPTION AND POLYMERASE CHAIN
REACTION. P. Sehalpal, E. Skolnik, V. Sharma, K.
J. Wieder*, G. Walz*, B. Zsnker*, I.E. Strom*, and
M. Suthanthiran. The Rogosin Institute, The New
York Hospital-Cornell Medical Center, New York, NY
and Charles A. Dana Research Institute and the
Harvard-Thorndike Laboratory of Beth Israel Hospi-
tal*, Boston, MA.
IL-2 - IL-2R interactions are pivotal for the
realization of antigen-specific I-cell immunity.
We therefore determined IL-2, IL-2R a chain and
IL—2R S chain gene expression in quiescent normal
human T-cells or T-cells signaled with sn-1,2-
dioctaooylglycerol (DAC, physiologic activator of
PKC) and ionomycin (Ca2+ ionophore). Gene expres-
sion was examined in the presence or absence of
cyclosporine (C5A) using a novel methodology,
sequential reverse transcription and polymerase
chain reaction (RT-PCR). Agarose gel electrophor-
etic analysis of RT-PCR generated cONA fragments
revealed that: (1) IL-ZR a chain gene (Iac gene) is
evident in highly purified I—cells signaled with
DAG + i000mycin but not in resting T-cells, and the
induced gene expression is partially sensitive to
CsA, (2) IL-2R S chain gene is constitutively ex-
pressed in quiescent I-cells, enhanced following
transmembrane signaling of I-cells, and minimally
affected by CaA and (3) IL—2 gene is induced in
stimulated I-cells and C5A prevents completely the
induced expression of IL-2 gene. Our observations
demonstrate: (1) differential regulation of the
genes of the IL-2 system in normal human I-cells,




A NOVEL ADDITION TO THE f-CELL REPERTORY: CELL-
SURFACE EXPRESSION OF CACHECTIN/TUMOR NECROSIS
FACTOR ALPHA (TN?) BY ACTIVATEO NORMAL HUMAN T-
CELLS. K. Skolnik*, P. Sehajpal, M. 1(inkhabwala,
D. Smith*, V. Sharma, H. Vlassara*, A. Cerami*, K.
H. Steozel and N. Suthanthiran. The Rockefeller
University* and The Rogosin Institute, New York, NY
Expression of the pluripotent molecule TNF in a
focused and antigen-restricted fashion would pro-
vide a significant physiological benefit to the
host organism. Given the central role of T-cells
in antigen specific immunity, we examined whether
activated T-cells express TNF on their cell sur-
face. Fluorescence activated cell sorter analysis
of highly purified normal human T-cells labeled
with an anti-TN? mAb revealed that T-cells express
cell surface TN? when signaled with the synergistic
combination of a calcium ionophore, lonomycin, and
a protein kinase C activator, TPA. Cell surface
radioiodination studies of stimulated T-cells dem-
onstrated the presence of 26 kD transmembrane pro-
tein, a size predicted by TN? cDNA and different
from that of the 17 kD secreted TNF molecule. The
induced cell surface experssion of TNF could be
blocked with cyclosporine and/or methyipredniso-
lone, and Northern analysis. for TNF-specific tran-
scripts revealed that this inhibitory effect occurs
pretranalationally. Our findings extend the obser-
vation that stimulsted macrophages express TN? on
their cell surface (Kriegler et al, Cell: 53, 45—
53, 1988). More importantly, our demonstration for
the first time that stimulated normal human T-cells
express cell-surface TNF provides a mechanism by
which the beneficial effects of TN? can be realized
locally in an antigen-specific fashion in the ab-
sence of severe toxicity caused by systemic release
of TNF.
CYCLOSPORIN A IN UREMIA: EFFECT ON LIVER CY]DCRROME P450
AND HEME DEGRADATION. K. Solangi, P. Martasek, N.G. Abraham,
L. Meggs, R.D. Levere, and A. Goodman, Department of
Medicine, New York Medical College, Valhalla, New York
Cyclosporin A (GsA) administration in organ transplanta-
tion has been associated with nephrotoxicity. This nephro-
toxicity nay be related to impairment of drug metabolism via
cytothroise P450 (P450) following CsA administration. Since
uremic patients are subjects for kidney transplantation with
C5A therapy, we investigated the effect of administration of
CeA to normal and uz-eaic rats after 5/6 nephrectomy. BUN
concentration rose to 48.7 + 4.3 in urenic rats (U) as cms-
pared to 18 + 0.7 in control rats (C). The influence of CsA
on ability of drug metabolizing system as determined by P450
and heim oxygenase (HO) is depicted in the following table:






19) 1.390 1.790 1.705 a 2.298 d,e
(nmol 51/
hr/mg
Value expressed as Mean + S.E.M., statistical significance
by t-teat, a p * 0.005 vs control, b001 vs control, c1,<
0.01 vs uremir and control, dp(Q025 vs control, e<005 vs
urumic. *35 mg/kg body wt. for 5 days. n — 5-7 rats.
We conclude that in the uremic rat P450 is markedly
decreased and HO is significantly increased. The decrease
in P450 resulted in marked accumulation of serum CaA levels.
GsA serum levels in control rats treated with CsA 20.01
jig/al 3.78 as compared with 51.83 ug/ml 8.89 (p(0.01) in
urenic rats treated with CsA. These results are exaggerated
by pre-treatment with CsA. It may be that this is an
important mechanism whereby CeA contributes to nephro-
toxicity in the post-transplanted still renal insufficient
patient. This may further subatantiate significant
modification of CsA therapy in post-transplant delayed or
impaired renal function.
EFFECT OF BLOOD TRANSFUSION (BT) ON LYMPHOKINE
SECRETION. B. Srednl,* U. 6after,* Y. Kalechman.*
(intr. by J. Levi). Dept. of Nephrology, Hasharon
Hosp., Petah-Tlqva, Tel-Aviv Univ. Med. School,
and Cancer Res. Inst. Bar-Ilan Univ., Israel.
The mechanism whereby BT improves allograft sum
vival has not been fully defined. Interleukln 2
(IL—2) and8— interferon (IFN) appear to be impor-
tant mediators of allograft rejection. Our aim was
to study whether the beneficial effect of BT on
graft survival is mediated by suppression of lym-
phokine secretion. Blood was taken from 12 pat-
ients on maintenance dialysis before a single BT
and 1 and 2 weeks afterwards.
Lymphokines Before BT Day 7 Day 14
IL-2 lVml 12.6 10.4 4.0*
IFN U/ml 168 162 53*
TNF U/ml 37.5 42.9 9.B**
CSF c/105 BM cells 59.9 55.4 41.1*
IL-i cpm 10988 10051 7871
IL—3 U/ml 15.1 22.2* 14.3
PGE2 pg/O.1 ml 239 1018* 298
TNF=tissue necrosis factor; r=coiony stimuiatng
factor; BMcellsmbone marrow cells;*p<0.01; **p<
0.05 vs before BT
Two weeks after BT, IL—?, IFN, TNF and CSF were
markedly reduced. In contrast, IL-i did not change
and IL-3 and PGE2 peaked at 1 week. BT may enhance
graft survival by the lcilowing mechanisms: i.Inh—
ibition of 11—2, IFN nd probably TNF and CSF se-
cretion; 2.Suppression of 11-2 increment via PGE2
secretion; 3.Counteracting 11—2 induction of kil-
ler cells by the promotion of 11-3 production.
CHRONIC CYCLOSPORINE (CsA) NEPHROTOXICITY
IN THE RABBIT. J.A. Thliveris,* R.W. Yatscoff,*
J.R. Jeffery, and D.N. Rush. Health Sciences Clinical
Research Centre and University of Manitoba, Winnipeg,
Manitoba.
Striped interstitial fibrosis and the tubulopathy
characteristic of chronic CsA nephrotoxlcity in man
have seldom been reported in an animal model. We
have developed such a model in New Zealand white
rabbits (2.5-3.5 kg) in which animals (n=5 per group)
were given varying doses of CsA, saline (5), or
cresnophor (C) control. At 30 days the animals were
sacrificed and the kidneys examined by light and
electron microscopy. Results are shown in the table.
Chemical and Morphological Parameters1
For Rabbits Treated Daily For 30 Days
With Intravenous C5A, Saline, or Vehicle
Group C5A Cr. Clear. Tubular2 Interstitial2
n=5 ig/L mL/min. Atrophy Fibrosis
2.5 mg/kg/d 37±11 9.3±0.25 1.35±l.14 1.00±0.50
5.0 mg/kg/d 87±18 7.5±0.16 i.38±l.i6 2.80±1.64
10.0 mg/kg/d 254±95 5.3±0.l5 2.65±i.45 2.90±l.82
Saline control — 8.8±0.20 0 0
Vehicle control -— 8.7±2.5 0 0
1Values expressed as mean and SD
2Scored semi-quantitatively on a scale of 0-4+
3Statistically significant from controls p<O.05
Additional data suggest that CsG (NVa2-Cyclo-
sporine) is as nephrotoxic as CsA. The finding of
an animal model of CsA nephrotoxicity may allow
for studies of its pathogenesis and prevention.
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HUMAN MONOCLONAL AND PDLVCLDNAL XENOREACTIVE
NATURAL ANTI6ODIES (XNA). MA Turman', P Casali",
AL Notkins", RJ Pischel", 8.1 Llndnian", GM Vercellotti",
PH Each', and ..IL Platt. University of Minnesota, Minneapolis.
Minnesota and National Institutes of Health, 6ethesda, Maryland.
Transplantation of vascularized organs between discordant
species, ouch as pig into human, fails because of hyperacute
rejection thought to be triggered by the binding of recipient XNA to
donor endothalial cells (EC). Heretofore, the nature of XNA and
their targets has not been elucidated. We characterized human
XNA and their targets on cultured pig IC by ELISA and
immunoblotting. The predominant IC membrane antigens were
glycoprotaine not present on pig R6C or lymphocyte membranes.
The biological relevance of these antigens was confirmed by the
loss of reactivity and cytotoxicity toward IC and prolongation of a
pig heart engraftment after absorption of Rhesus monkey blood by
perfusion through pig kidneys. To study individual XNA reactive
with pig IC. human monoclonal antibodies (MoAb) representing a
portion of the human natural antibody repertoire were used. These
MoAb were derived from fusion of EBV—transformed normal human
6 cells with hetero—(mousa—human) hybridoma cells. Previous
work has revealed that many MoAbs derived from CDS+ 6 cells
tend to be polyreactive and autoreactive, e.g. they recognize Pc
portion of self—lgG, DNA, thyroglobulin, etc. All such MoAbs
tested (6 1gM, 2 igG3, I igA) reacted strongly (at <1 ug/ml) with
pig IC by ELIgA, and they had differing binding patterns in
Immunoblots. in contrast, of 5 MoAbs which were not poly/auts
reactive, only 3 were reactive with EC. Cf these 3, one (1gM) was
derived from a CDS—negative cell and has an unknown antigen
specificity; the other 2(1 igA , I igGl) were derived on the basis
of high affinity for rabies virus (probably from CDS—negative
cells). The 2 floAbs which did not react with EC were also anti—
rabies MoAb (both igG2). In addition, a myeloma igM of unknown
specificity did not react with EC. These results indicate that
poly/auto reactive antibodies from CDS+ cells, as well as some
high affinity monospecific antibodies can react with xenogeneic
tissue, and, therefore, may play a role in xenogrsft hyperacute
rejection.
INTERLEUItIN 2 PROVIDES AN IMPORTANT SIGNAL FOR
MAINTENANCE OF ALLOSPECIFIC CDB+ SUPPRESSOR CELLS.
J.T. Van Sickler", L.L. Pickard" and D.R. Salomon.
University of Florida, Gainesville, FL.
Stable suppressor T cell (Ta) networks appear
to be critical in maintaining transplant toler-
ance. Understanding the requirements necessary for
maintaining Ta in vitro may help elucidate these
networks. We have developed an in vitro rat assay
to investigate the lymphokine requirements neces-
sary for maintaining CD8+ Ta in culture. Allo-
specific Ts generated at 5 days in a primary MLR
progressively lose activity over 72 hrs in secon-
dary culture with media alone. In contrast rIL2
but not rILl or gssmra interferon permit mainte-
nance of Ta activity in these 48-72 hr secondary
cultures. Ta incorporated 3HTdR and proliferated
in a dose dependent fashion up to 20 U/ml rIL2.
We maintained Ta activity up to 3 weeks; however,
allospecificity was lost despite restimulation
with alloantigen. Both day 5 Ts and those cultured
an additional 48 hrs in rIL2 are not cytotoxic to
stimulator S cells. Finally, an anti-IL2 receptor
(IL2R) monoclonal antibody (MoAb) abolished the
maintenance of Ts in e dose dependent fashion.
Preliminary data demonstrates that rIL2 dependent
proliferation and Ts activity are abrogated by a
anti-1D45R Moth suggesting a link between CD4SR
and IL2 signals. We propose that Ta have upregu-
lated their IL2R and thus IL2 is required to
maintain proliferative and Ta activity, although
other lymphokines may provide coordinate signals
through the IL2R. Thus, the clinical importance of
IL2 and Ta must be considered since CyA end MP
inhibit IL2 production while new agents like
anti-IL2R Moths and IL-2-toxin conjugates target
IL2R-bearing T cells.
BIDIRECTIONAL MODULATION OF GENE EXPRESSION BY
INTERLEUKIN-6 CYCLOSPORINE AND CORTICOSTEROIDS
Easter, G Walz, C Barth, NJ Wieder, TB Strom.
Department of Medicine, Beth Israel Hospital,
Harvard Medical School, Boston, MA
Interleukin-6 (IL-6) is a pleiotropic monokine
that exerts powerful growth and differentiation
signals on T- and B-lymphocytes. Human PBMCs were
stimulated with PHA+PMA. Some cultures also con-
tained cyclosporine (CaA) 1 ug/ml or dexamethasone
(DEX) (0.3 to 1 uM) or both. Secretion of IL-6
into the culture supernatants was measured using a
RIA method. DEL alone decreased IL-6 secretion in
a dose related fashion. Nuclear run on experiments
have revealed that modestly high concentrations of
CsA (1 ug/ml) alone increases the transcription
rate for IL-6 whereas DEll blocks IL-6 transcrip-
tion. CsA and glucocorticoids are used in concert
in post-transplant immunosuppressive regimens. We
wondered, therefore, how the combined treatment of
PBMCs with both drugs influences IL-6 expression.
When DEL and CsA were placed into mitogen stimula-
ted cultures, IL-6 was actively produced. Appar-
ently, CsA (1 ug/ml) induced over-production of
biologically active IL-6 cannot be effectively
counteracted by DEL. Both physiologic and toxic
stimuli can activate IL-6 transcription. Perhaps
IL-6 gene superinduction by CaA might reflect the
cellular distress response towards toxic stress and
IL-6 might serve as a rescue hormone. Increased
IL-6 release may be responsible for development of
CsA + ateroid resistant graft rejection in some
'CsA sensitive" patients, and play a role in EBV-
induced polyclonal B-cell proliferation as IL-6
aids in EBV induced B-cell transformation and
subsequent proliferation.
QUANTITATION OF A HOVEL URINARY PROTEIN AS A
MARKER OF RENAL ALLOCRAFT REJECTION. Arlene C.Y.
Ali,* Norman C. Anderson,* and Andrew D. Baines.
Argonne National Lab., Argonne, Illinois, and
Univ. of Toronto, Dept. of din. Biochemistry,
Toronto, Ontario, Canada.
A glycoprotein complex (MAUP), derived from
capillary endothelium, was identified by two-
dimensionsl electrophoresis from renal transplants
(n=45) and in only 2 urines from normal individ-
uals (n=79S) under SO years of age. MAUP is more
acidic than n1-acid glycoprotein and rich in as-
psrtste and glutamate. The urinary excretion of
MAUP was evaluated as an early indicator of renal
allograft rejection. MAUP excretion was measured
in 24-hour urine samples by radioimaunoassay
techniques. Normal controls (n=30) excreted <20
mg of MAUP per day (lower limit of detection).
Renal transplant patients (n=65) excreted 162±160
mg/day (means±s.d.), whereas heart transplant
patients (n=12) excreted only 63±50 mg/day. Ex-
cretion of MAUP was compared to urinary excretion
of N-acetyl glucossainidase (NAG), whole blood
cyclosporine, and serum creatinine. In a retro-
spective study, 7/7 renal transplant patients
showed concurrent increases in the excretion of
MAUP and serum creatinine which were associated
with biopsy evidence of rejection, but were not
related to urinary NAG or blood cyclosporine
levels. Thus, measurement of urinary MAUP in con-
junction with serum crestinine may be useful as an
early indicator of allogrsft rejection.
602
SERUM NEOPTERIN, 6-2-MICROGLOBULIN & C-REACTIVE
PROTEIN AS PREDICTORS OF TRANSPLANT REJECTION
P. Alniarif, R. Moore, D. Newman, H. Makin', J. Cunnlngham
(intr. by J.F. Moorhead). The London Hospital, London, UK.
Serum levels of the pteridine, neopterin, produced by y-lnterferon
activated macrophages, and of 13-2-microglobulin (B-2-M) have been
shown to rise well before more routine parameters would indicate
allograft rejection. Increases in C-reactive protein (CRP) have also
been proposed as indicative of rejection. To assess the potential
usefulness of these markers used together, daily blood samples
were taken from 30 consecutive transplant recipients during
hospitalization and the results related to definitive histological
diagnoses (37 biopsies on 21 patients with graft dysfunction).
Both neopterin and f3-2-M (which are excreted in the urine)
correlated with plasma creatlnlne (Cr) (r=0.75, p<0.001 and
r=O.65, p<0.001 respectively, n=472), and with each other
(r—0.64, p.cO.001). There were no such correlations with CRP. As
markers, neopterin and 13-2-M must, therefore, be expressed in
relation to Cr concentration. In diagnosis, only sustained rises or
falls (at least 3 out of 4 consecutive days) of neoptenn/Cr, B-2-M/Cr
and CRP preceding each biopsy were considered significant.
There were 26 episodes of biopsy-proven rejection, 11 of ATN,
and no histoioglcal cyclosporin toxicity. NeopterirvCr alone correctly
predicted 85% (p..0.002) of the cases of rejection with a 15% false
negative rate, whilst 13-2-M/Cr correctly predicted 70% (p.0.003)
with a 30% false negative rate. The CRP false negative rate was
77%. If either neopterin/Cr or 8-2-M/Cr were rising (predictive of
rejection), or both were falling (predictive of Am), the false negative
rate was reduced to 12% (p.cO.001).
These results show that CRP is ot no value in discriminating
rejection from ATN, and that previous reports of the utility of
neopterln and 13-2-M used individually as markers should to be
interpreted with caution. Although the false negative rate shown
here was only 12-15% this is still unacceptable for a sole marker of
rejection. However, by using neopteririlCr and l3-2-M/Cr as adjuncts
to the normal monitoring techniques, the clinician may be able to
diagnose rejection at an earlier and more readily reversible stage.
SOLUBLE IMTERLEUj(IN-2 RECEPTOR (sIL—2R) —
A NOVEL PARAMETER OF RENAL GRAFT REJECTION
A.Apperl,F .StockenhuberR.SteiningerF .Mühlbacher
*T,Sautner,K.Sertl,p.Balcke (Intr. by W.E.Mitch)
l.Oep.of Medicinel.Dep.of Surgery ,University of
Vienna
Interleukin—2 receptor (IL—2R) is the protein
that mediates the action of IL—2. I lymphocytes
stimulated by a challenge to the immune system
begin to divide and to express more molecules of
IL—2R on their plasma membrane and to release a
form of the IL-2R protein — sIL—2R — into the fl-
uid surrounding them. In order to find an immuno-
logical parameter to monitor the course of kidney
transplantation we studied sIL—2R serum concentr-
ations in 182 kidney graft recipients with stable
graft function and 22 renal graft recipients with
acute graft rejection by an enzyme immuno assay.
sIL—2R serum levels in renal graft patients with
stable graft function (520±142 U/mi) did not dif-
fer significanty from normal controls (450±120
U/ml,n=98). However,a significantly increased
mean sIL—2R serum concentration could be measured
in the 22 patients with acute renal graft reject-
ion (1870±201 U/mi, P 0.001) in comparison to
patients with stable graft function. On high dose
methyiprednisolone antiraj action therapy sIL-2R
serum levels decreased to levels prior to the re-
jection episode. Four patients with irreversible
kidney graft rejection showed persistant elevated
sIL—2R serum levels. We conclude, that the findi-
ng of elevated sIL—2R serum levels in kidney gra-
ft recipieots supports the diagnosis of transpla-
nt rejection and may be important to differentia-
te graft rejection from cyclosporine nephrotoxic-
ity and to reflect the response to antirejection
therapy.
Abstracts
VC(5 WILLEBRMtD FAC1 (vwf) Pt)FIL IN P)IAThIC
(ped) RHEAL TRANSPIA1 (1c) PATItTS (pta) fD
THE EFF OF CCLOSPIN (CyA) aron Sartosh*,
Merle Stuart*, H.Jorge Baluaz'te. Teile Univ.Sch.
of Med., St. Christopher's Hasp. for Children.
Nrrous aberrations in heaostasis and p3.at-
elet regetion have been docusented in associ-
aticm with CyA minietration in an atteept to
define a CyA effect responsible for the reported
increased Incidence of thrcabotic events in Tx
pta receiving CyA. In order to determine ether
CyA usage might result in enhancesent of platelet
edhesion to erdothelial surfaces we obtained vwf
profiles in 36 stable ped renal Tx pta (9 receiv-
lug standard iianune suppression, Prednisone aid
Imuran and 27 receiving CyA aid Prednisone). Allpatients studied had G]fmerular iltraticei tes
(GPR)  50 cc/min/l.73m aid no Pt had CyA levels
above accepted therapeutic ranges. Time t Tx
varied trcin 1 to 96 iaiinths. Prednisone dosage and
renal function were similar in both groups. We
foursi no Increase in large vWf rnultijners thich
varuld enhance platelet adhesion to endothelium,
in either group. We did find elevations of
FVIII:C aid/or vWt: antigen (vWf:ang) and ac—
tivity (vWf:act) in 70* of pta tested sthich were
not related to iiaminoeuppressive regiris. We
found no statistical relationship between either
elevated FVIII:C levels or elevated vWt:ang or
vWf:act and Prednisone dosage, time post Tx, OFR,
cholesterol or triglyceride levels or presence or
atmence of hyperparathyroidimn. In conclusion, wefound no abnonimiities in vWf profiles attribut-
able to CyA usage in this population but eleva-
tions were found in FVIII:C, vWf: ang and vWf:act
indicative of non specific endothelial injury.
Rapid Diagnosis of Renal Allograft
Pathology Using the BioptyTM Instrument
and Cryostat Sections. P. A. Bowen II MD,
Paul H. Taylor PA-C, James .J. Wynn MD and
R. Rao MD. Departments of Medicine,
Surgery and Pathology, Medical College of
Georgia, Augusta GA 30912
We have performed thirty consecutive
renal allograft biopsies using the
BioptyTM device. This drives an 18 gauge
needle with a 17mm biopsy notch.
Examining frozen and permanent sections
in a blinded manner, we reviewed these:
25 TrucutTM biopsies and patients'
records to see whether: 1) adequate
tissue is obtained using 18 gauge needle,
2) accurate diagnosis is possible using
frozen sections and 3) the Biopty device
is safe. No complications occurred in
the Biopty group. Two Trucut patients
had complications. Diagnostic samples
were obtained in 29 of 30 Biopty and 22
of 25 Trucut biopsies. The cryostat
finding were confirmed by permanent
sections in all cases. Discrepancies
between frozen and permanent sections
were seen in the degree but not the
nature of pathology. The diagnosis most
difficult to assess in frozen sections
was early chronic rejection. In summary,
use of the Siopty instrument for core
allograft biopsy is safe. The smaller
gauge needle does not result in loss of
diagnostic specificity. Cryostat
sections can be relied on for accurate
assessment of allograft pathology.
URIC TERM (3-SY) OUTCOME OF 103 FIRST RENAL TRANS-
PLANTS (TX) IN A PEDIATRIC POPULATION TREATED WITH
CYCLOSPORIN (CsA) AND PREDNISONE (PRED). A REPORT
OF ThE SOUTHWEST PEDIATRIC NEPIIROLOGY STUDY GROUP.
Eileen D. Brewer, Ronald J. }logg, and Susan B.
Conley, Depts. of Pediatrics, Baylor College of
Medicine, Baylor Univ. Med. Center & Univ. Texas
Medical School, Houston and Dallas, Texas.
Long term TX outcome has been evaluated in 103
children and adolescents (ages i-2Oyo; 64M/39F; 72
W/l75/9His/4 Saudi/i Mi indian), who received first
renal TX between Sept, 1981 and Feb, 1986, and were
treated primarily with CsA+PRED immunosuppression.
All patients have been followed for a minimum of
3y, mean 4.5y, range 3-7y. Initial oral CsA doses
were 14-16 mg/kg/d, tapered individually after 2wk
to maintenance doses, 4-10 mg/kg/d, by 6 mon. FRED
doses were high initially, 1-3 mg/kg/d, and tapered
by 2 mon to low maintenance doses, 0.1-0.4 mg/kg/d.
22 patients electively received azathioprine after
6 mon. Patient survival was 99% (ly), 94% (3y) and
92% (5y). 2/7 deaths were TX related, both caused
by infections in year 1. Craft survival according
to age at TX was as follows: %CRAFT SURV AT F/UQQ Age(mean+SD) ..Jl. QQ nn J.x ._2i _Ut
l-8y 4.3±2.1 yo 31 17 14 77 71 67 67 65
8-16y 12.9±3.2 49 29 20 85 78 67 62 62
16-2Oy 17.8±1.2 23 12 11 90 85 75 65 65
TOTAL 11.4±5.5 103 58 45 84 77 68 65 64
5y LRD TX survival (71%) was better than CD (59%).
Late TX loss was most often due to rejection. SCr
(mg/dl) was not different at ly vs Sy: 0.9±0.6 vs
1.1±0.4 (l-8y); 1.6±0.9 vs 1.7±0.4 (8-l6y); 2.1±
0.7 vs 1.8±0.4 (l6-2Oy). Children with growth
potential and good TX function had significant
height growth. CsA+PRED offers acceptable 5y
outcome for pediatric TX.
IMPROVED LONG TERM OUTCOME WITH LIVING
RELATED DONOR (LED) RENAL TRMSPLANTATION
(RTz) COMPARED TO CADAVER DONOR (C) RTX IN
CHILDREN LESS THAN 2 YEARS (YE) OF AGE -
Brlscoe. Melanie KIm and William Harmon. Division of
Pediatric Nephrology. Harvasxl Medical School. Boston Mass.
RDc In patients (pts) less than 2 yes ofage has been limited.
Reported longterm outcome of cadaveric RTc has been poor and
to date there has been little reported experience with LRD RDc In
this age group. Over the last 10 yes, we have perfónned 21 renal
transplants In 20 pta less than 2 yrs of age of whIch 1 was a C
RFx at 2 wks of age, 6 were C R1)r with an age range of 1.0 to 1.9
yes (mean 1.4 yrsl as compared to 14 LRD Rrx with an age range
of 1.1 to 1.9yes (mean 1.4yrs). Pretransplant preparation
including Intensive nutritional support was similar for both
groups.. Patient and graft survival were analyzed by life table
analysis. Mean Ibliowup lime was 4.8 yes (.25 to 9.3 yes) for LIII)
Rfland3.9yis(.5to7yis)foC Rh
Cumtilative 5yr pt survival was 85% In LRD pta compared to
71%InC group. Cumulative 5 yr graft survival was 85% In LRD
up compared to 43% InC group. Pta less than 2 years
comprIsed 7% of our pediatric population (18 yes or younger.)
The LRD group less than 2 yes of age hada comparable graft
and patient 5 yr survival rate when compared to our overall
LRD pediatric population of 80% and 91.3% respectively.
Hence In pta less than 2 yes of age. LRD Rflc has a much
Improved 5yrgraft survival compared to C R1) and Is
comparable to the 5 yr graft and p5 survIval rate of the
pediatric population as a whole. LRD RTh Is a safe and
effective means of transplantation In children under 2 yes of
age.
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EQUIVALENT CARDIOVASCULAR RISK IN BLACK AM)
WHITE HYPERCHOLESTEROLEMIC LONG-TERM
HYPERTENSIVE KIDNEY TRANSPLANF REChPIENT:
SURVEY OF 100 PATIENTS. C1ston D. Brown. Lorraine Thomas,
MichelleMcFarlane ,Anita Idicula , EliA. Friedman. SUNY, Health
Science Center at Brooklyn, Brooklyn, New York.
Cardiovascular disease is the major cause of morbidity and mortality
in renal transplant recipients. Cardiovascular risk in this patient
population has been linked to the prevalence of identified 'risk factors'
including hypercholesterolemia (total cholesterol (TC) >240), low den-
sity lipoprotein cholesterol ((LDL-C) >130 mg/dl), and hypertension
(>160/90 mm/hg). Although black hypertensive individuals have a
300% increased risk of ESRD, it has not been determined whether or
not race imparts a distinct difference in cardiovascular risk when renal
failure is treated by kidney transplantation.
We studied two key cardiovascular risk factors (hyperlipidemia and
hypertension) in 100 randomly selected stable (mean serum creatinine
2.2 1.0 mg/di) black and white adult long-term (> 6 months) kidney
transplant recipients (mean graft survival 393 183). All patients
recieved cyclosporine and prednisone for imniunosuppression. Of 100
patients surveyed, 55 (55%) (33 white, 22 black) were found to have
hypercholesterolemia (mean TC 292.6 57.9) and 65% of these
patients were hypertensive (mean systolic pressure 162.2 23.7, mean
diastolic pressure 99.7 17.9 mmHg). Blacks had a slightly higher
incidence of hypertension (72 vs 67%). However, there was no
significant difference in mean systolic/diastolic blood pressure between
blacks and whites (160.3± 20.4/100.0 14.8 vs 161.8 26.2/993 19.9
mmhg). Similarly, there was no racial difference in TC, LDL-C OR
HDL-C (280.4 56.4 vs 300.9 58.2, 185.6 56.5 vs 182.7 58.2 and
55.6 18.8 vs 49.8 20.4 mg/cl). Fmally there was no racial difference
in mean graft survival (42.0 163 vs 37.4 19.4 months).
From these dats we conclude: (1) The incidence of hypertension
among hypercholesterolemic renal transplant recipients is extremely
high (55%); however blacks have a slightly higher incidence of
hypertension than whites (fl vs 67%), (2) There is no racial difference
in the degree of hypercholesterolemia or hypertension in adult long-
term renal transplant recipients. 3) Reported variation in renal graft
survival by race is not due to differences in the two risk factors studied.
PRIMARY NON-FUNCTION (PNF) AND PARATHYROID HORMONE
(PTH) LEVELS AT THE TIME OF CADAVERIC RENAL TRANS-
PLANTATION (CRT). J. Srown,*L.W._Cottereli,*E.W.
Young. Div. of Nephrology, Oregon Health Sci.
Univ. Portland, Oregon.
Previous reports have shown a relationship be-
tween C-terminal immunoassayable PTH levels and
PNF following CRT (Varghese, Z. et al., BMJ 296:
393). We prospectively measured intact PTh (Al-
lergo5 Nichols Institute, San Juan Capistrano, CA)
immediately before CRT to see if a relationship
between PNF and serum PTH could be confirmed with
a more sensitive PTH assay. Between 12/88 and 7/89
43 adult CRT were performed. All patients had in-
duction immunosuppression with OKT3, azathioprine
and prednisone. Cyclosporin, 5 ing/kg/d, was
started with dose 5 or 8 of OKT3. PNF was defined
as the need for dialysis after CRT in the absence
of rejection or thrombosis. PNF was found in 8





PNF 9.93±0.98 5.98±1.93 367±359
PF 9.3±0.87 5.35±1.70 238±273
PValue p>O.l p>0.1 p>0.1
While the intact PTH and serum calcium concen-
trations tended to be elevated In the PNF group,
the difference was not statistically significant.
Based on our current experience we conclude that





ENALAPRIL—ASSOCIATED ANEMIA IN RENAL TRANSPLANT
RECIPIENTS. V.7 Canzanello, DV Viahakos', MP
Madaio, and NE Maclisa. New Engl Med Ctr, Boston,
MA, and No Carol Baptist Hoap. Winston—Salem,NC.
Small but clinically- insignificant decreases in
hematocrit (Hot) (approx.1 vol%) occur frequently
during the use of enalapril (E). We encountered a
renal transplant patient (pt) who developed an
unexplained 9 vol% drop in Hot while taking E for
hypertension (HTN) that reversed upon stopping
the drug. This case prompted a retrospective
analysis or all transplant pta treated with E at
our institutions. Of 27 such pta, 10 (37%)
developed otherwise unaccounted for normoohromic—
normocytic anemia (>5 vol% decrease from stable
pre—E Hot). In these 10 pta (8M/2F; 21l66 yo; 5
with living related & 5 with cadaveric grafts)
Hot was 2 1 vol% pre—E and it decreased to 33
1 vol% (P<.001) within 12 1 wks after
initiation of 9 2.11 mg of E daily. E was
stopped in 7 pta and their anemia resolved with
increase in Hot to ItO 1 vol% within 9 1 wks.
Of the remaining 3 pts, 2 were maintained on E
without further decrease in Hot and the third
lost his graft due to acute rejection. A causal
relationship between E and anemia was suggested
by rechallenging one pt (Hcts in vol%: ItO pre—E;
35 on 5 mg of E daily; 113 after discontinuation
of E; 33 on 10 mg of E daily; and i12 after E was
withdrawn). No appreciable changes in drug
regimens, clinical course or other laboratory
parameters (including WBC, plta, creatinine,
Iron, ferritin, folate, and B1 ) were noted.
E should be considered In th differential
diagnosis of anemia following renal trans-
plantation. Susceptibility to this side—effect
might emanate from the immunosuppressed state.
TILE THROMBOXANE (TX) SYNTHETASE INHIBITOR CGS
13080 IMPROVES RENAL ALLOGRAFT FUNCTION IN
PATIENTS TAKING CYCLOSPORINE (CYA). T.M. Coffman.
S.R.Smith*, E.A. Creech*, A.V. Schaffer*, L.L. Martin*,
A. Rakhit*, F.L. Douglas* and P.E. Klotman. Duke
University and Durham VA Medical Centers, Durham N.C.;
Ciba-Geigy Corporation, Summit, N.J.
Studies in animal models of CYA nephrotoxicity
have suggested that the potent vasoconstrictor eicosanoid TX
may be an important mediator of abnormal renal
hemodynamics. However, the role of TX in CYA
nephrotoxicity in humans is not clear. The purpose of this
study was to examine the effects of acute administration of
the specific TX synthetase inhibitor CGS 13080 on renal
allograft function in CYA treated patients. Patients were
selected for study based on the following criteria: >1 month
post renal transplant, taking CYA as part of their
immunosuppressive regimen, stable but elevated serum
creatinines in the range between 1.6 and 3.0 mg/dl and no
clinical evidence of rejection. Following enrollment, doses
of all drugs, including CYA, were maintained constant.
Patients were admitted to the Clinical Research Unit and
serial urine samples were collected for determination of
urinary eicosanoid excretion by GC-MS. 1251-iothalamate
and PAH clearances were measured before and after a 42
hour infusion of 0.5 mg/kg/hr of CGS 13080. CGS 13080
reduced urinary excretion of TXB2, 2,3dinorTXB2 and 11-
dehydroTXB2 without dramatically affecting excretion of the
prostacyclin metabolites 6-ketoPGFlct and 2,3dinor6-
ketoPGFlcc. Following administration of the thromboxane
synthetase inhibitor, GFR increased from 49±5 to 57±6
ml/min/1.73m2 (p<O.025) and CPAH increased from
284±58 to 382±77 ml/min/l.73m2 (p<O.05). These data
suggest that TX may be an important mediator of renal
dysfunction in CYA treated kidney allograft recipients. We
conclude that TX synthetase inhibitors may be useful in the
treatment of CYA nephrotoxicity.
WITHDRAWAL OF PREDNISONE (P) IN CADAVERIC RENAL
TRANSPT..AIITATION (CRT). L.W. Cotterell,* J.M.
Barry, W.M. Bennett and D.J. Norman. Divisions of
Nephrology and Urology, Oregon Health Sci, Univ.,
Portland, Oregon.
From 10/86 to 10/87, 71 patients (Pt) underwent
CRT and were assigned to a P withdrawal (PW) proto-
col. Maintenance immunosuppression was initiated
with azathioprine (A), cyclosporin (C) and P. The
PW protocol dose schedule consisted of:
Azathioprine Cyclosporin
Day 0: 5mg/kg Day 0: 8mg/kg
Day l-Mos 6: 2mg/kg/d Day l-Mos 3: 5mg/kg/d
Mos 6-Mos 9: l.5mg/kg/d Mom 4-Mos 12: 4mg/kg/cl
Thereafter: l.Omg/kg/d Thereafter: 3mg/kg/d
Prednisone
Day 0-6: tapering doses
Day 7-30: 0.5 mg/kg/cl
Mos 2: 0.4 mg/kg/d
Moe 3: 0.3 mg/kg/cl
Currently 14 Pt came off P without rejection 3-12
mos (mean 6 taos). 2 of these died from unrelated
causes, and 2 became A intolerant after PW and are
now on C/P. Five had mild rejections 3-8 mom past
PW. All responded to P therapy and all are cur-
rently on C/A/P. Of the total of 25 Pt on qod P
there were no rejections (19 completed PW). 46 Pt
did not undergo PW for medical reasons: 27 failed
prior to PW, chronic rejection (9), de novo CN (3),
A intolerant (5) and lost to follow-up (2). We
conclude 1) while f/u is not yet optimal, It ap-
pears PW is possible, 2) rejections that do occur
are mild and easily treated and may have been clue
to concomitant attempts to minimize C and A.
DECREASED INCIDENCE OF CHRONIC RENAL ALLOGRAF1'
REJECTION IN CHILDREN RECEIVING QUADRUPLE
IMMUNOSUPPRESSION. Blanche M. Chavers. Univ. or Minnesota
Med. CIr., Dept. of Pediatrics. Minneapolis, Minnesota.
Anew quadruple therapy immunosuppressive protocol was used at the
Univ.ofMinn. between June 1984 and December 1988 in an attempt to
prevent renal allograft loss due to rejection. Sixty-eight patients (23 girls
and 45boys) aged 6 months to 17 years (mean 6.7 years) received a
primary renal allograft (48 livingrelated, 20 cadaver) using this protocol.
Post transplant (Tx) immunosuppression consisted of prednisone (P) at2
mg/kg/d tapered to 0.25 mglcg/d by 1 year, azathioprine (AZA) at 2-2.5
mg/Icg/d, and cyclosporine at 5 mg/lcg/d tapered to 3mg/kg/cl by 2
months. Minnesota anlilymphoblast globulin (ALG) was given for the
first 14postoperative days at 20 mg/kg/d. Acute rejection episodes were
treated by increasing oral P to 2 mg/kg/d followed by a taper. and a ten-day
course of ALO (20 mg/kgld). Sixty-six patients were alive at follow-up
(4.5 months to4.9y. mean 2.4 years) and 82% had functioning
grafts. Mean aesisns creatinine at follow-up was 1.1 rng/dL (range 0.2 to
3.7 mg/dL). Thirty-one patients (45.6%) had biopsy proven acute
rejectionS days to 2.8 years (mean 5.4 months) post Tx. Fifteen patients
(22%) had more than one acute rejection episode. Chronic allograft
rejection developed in thirteen patients (19%) 5.2 months to 3.9 years
(mean 1.7 years) post Tx and was the cause of allograft loss in seven
patients. Our previous results in 65 age, sex, and donor-source matched
controls receiving first Txa between November 1968 and February 1984,
using P+AZA+ALG inimunosuppreasion, yielded a 48 % incidence of
chronic allograftrejection (p< 0.001) and was the cause of allograft loss in
twenty-four patients. Improved rejection outcome is seen in children
receiving first Txs and quadruple immunosuppresaion.
Mos 4: 0.2 mg/kg/cl
Mos 5-18: 0.1 mg/kg/cl
Mos 19-21: 0.1 mg/kg/qod
Thereafter: discontinued
EDUCATIONAL STATUS OF CHILDREN FOLLOWING EARLY
RENAL TRANSPLANTATION (TX). I.D. Davis,*
I.E. Nevins, M.E. Cook,* S.K.S. 5* P—N. Chang.*
Dept. of Pediatrics, University of Minnesota
Medical School, Minneapolis, MN.
The long—term outlook for educational
achievement of young uremic children following
renal TX early in life is unknown. We studied 37
children undergoing primary renal TX < 2.5 yrs.
of age (mean=1.5yr). At 1 yr. postTX, individual
developmental scores, as assessed by
Bayley—Mental Development Index or Stanford—Binet
IQ, improved 12.6+14.9 (p<O.OO1) with 27/37 (73%)
scoring > 70. Twenty—five of these children are
now > 5 yrs. old. Follow—up educational
status was documented by parental report in 19
children with a mean age of 7.7yrs. (range5—11
yrs). Sixteen of 19 children (84%) function at a
satisfactory level in a regular classroom. Four
children (21%) had a normal progression in school
and although 12 (63%) performed satisfactorily
during the past school year, they were held back
for 1—2 yrs. during Kindergarten or 1st Grade.
Six children (32%) still require assistance for
learning, motor, vision, hearing or speech
disabilities. One child (5%) is entering a
Transitional 1st Grade program and 2 children
(11%) are in full—time Special Education
Programs. Our findings demonstrate that early
renal TX of young uremic children is
generally associated with satisfactory school
performance despite an initial period of mental
delay and is consistent with sustained
intellectual improvement following TX.
RENAL TRANSPL6.NTATION IN PATIENTS WITH ADULT
POLYCYSTIC DISEASE (AJ'CKD). *Vera Delaney. Nabil Sumrans , and Joon Hong.
SUNY Health Science Center, Brooklyn, New York.
62 renal transplants, 89% cadaveric, were perfonned in 54 patients
with APCKD and followed for a mean period of 63 months. Patient
and graft survival at 1 and 5 years were comparable to age matched,
time controlled, non-polycystic recipients with sepsis and cardiovascular
events being the commonest causes of death. Less rejection episodes
(42% vs 94%), improved graft survival (65% vs 47% at 1 year), higher
mean serum creatinine (2.0 vs 1.6 mg/dI) and increased incidence of
post-transplant hypertension (63% vs 42%) occurred in the cyclosporine
treated patients (38 patients) when compared with the azathioprine
cohort (24 patients). Nepbrectomies (bilateral in 5,unilateral in 2) were
performed in 7 of 9 patients with pre-transplant, symptomatic UTIs,
none of whom developed reinfections in the post-transplant period. De
novo UTIs in the post-transplant period were more frequent in
APCKI) compared with controls (28% vs 5%) and was more often
complicated by bacteremia (54% vs 5%). Cystic liver disease was
documented in 9of 11 patients who underwent sonography or Cl' scan,
with 1 patient having demonstrable liver dysfunction. Cyclosporine dose
and blood levels were unaltered in those with liver cysts. 2 patients
(4%) required colonic resection for diverticular disease, an incidence
comparable to the non-polycystic, age-matched, controls. Polycythemia,
as defined as a Hct > 55%, was not observed. Conclusions: Renal
transplantation in APCKD is associated with:
(1) patient and graft survival similar to non polycystic patients,
irrespective of whether cyclosporine or azatbioprine is used
(2) an improved graft survival and an increased incidence of
hypertension in the cyclosporine treated group
(3) an increased frequency of de novo, often complicated, UTIs in the
post transplant period
(4) no increase in the frequency of complications related to diverticular
disease and
(5) lack of post-transplant polycythemia.
CYCLOSPORIN A (CSA) ASSOCIATED RENAL ALLOGRAFT
ARTERIAL THROMBOSIS (MI) AND THE USE OF
ACETYLSALICYLIC ACID (ASA) FOR PROPHYLAXIS.
N. Dodhla*, R.A. Rodby, S.C. Jensik, S.M. Korbet.
Rush Medical College, Chicago, IL.
Some transplant centers have reported an
increased incidence of AAT with the usage of CSA
when compared to standard inmiunosuppression
(azathioprine and prednisone alone). Other
centers have not found a difference and this
association remains controversial. We report our
experience with 107 patients who received-a renal
transplant (Tx) between 12/85 and 8/88. All Ix
were performed by the same transplant surgeon.
All were maintained on CSA in addition to
prednisone and occasionally azathioprine. There
were 6 cases (5.6%) of AAT. Five of the 6 epi-
sodes (83%) were in allografts that had multiple
renal arteries (MRA). There were a total of 14 Tx
that had MRA giving an incidence of MT in that
group of 36%. Only one of 93 (1%) allografts with
a single renal artery thrombosed. CSA was started
a mean of 9 days after Tx (range 6-12 d) and AAT
occurred a mean of 23 days after Tx (range 16—33
d). There was no correlation of MT to CSA
levels. From 9/88 to 6/89 there have been 26
renal transplants. All have been maintained on
CSA in addition to prednisone and azathioprine.
Nine of these 26 transplants had MRA. All nine of
these patients were given ASA for 2 months post
Ix in an attempt to prevent AAT in this apparent
high risk group, during this apparent high risk
period. There have been no cases of AAT. Minimum
follow—up has been six weeks. MT appears to be
an early complication of allografts with MRA in
patients maintained on CSA. Treatment with ASA
may prevent this complication.
PLASMA EXCHANGE AM) D*IUNADSORPTION PRIOR TO RENAL
TRANSPLANTATION IN ALLOSENSITIZED PATIENTS.
P.Fauchald*,T.Leivestad*,D.Albrechtseri*,H.Holdaas,
KJ.l3erq*,A.Flatmark*.Univeristy of Oslo,National
Hospital,Medical and Surgical Dpts,Oslo,Norway.
In order to provide crossmatch(CM) negative
grafts to patients with broad reacting T—cell anti—
bodies(PRA) we have applied a pretranspiant proto-
col of plasma exchariges(PE) or imunadsorption(IA)
with Protein A coluinns(Excorim) combined with
Prednisolone and Cyclophosphamide.From june 84 to
june 89 64 PRA—positive patients were treated with
PE and 7 patients not grafted after PE were treat-
ed with IA.52 of the patients were grafted(35 with
cadaveric donor(1D)(36 grafts) and 17 with living
donor(ID) grafts).Actuarial graft survival(GS) in
1.CD—grafts(rinl4) was 74% at 1,2 and 3 yrs and in
CD—regrafts(rir22) 60% at 1 yr and 45% at 2 and 3
yrs.GS in 10—grafts with a positive CM before tre—
atmerit(n=13) was 75% at 1 yr and 64% at 2 and 3
yrs and was riot different from GS in patients with
a negative CM also before treatment(67% at 1,2 and
3 yrs).4 out of 52 grafted patients died from irif—
ectiori during follow—up and 1 patient died from
infection during the pretranspiant imunosuppress—ion.After PC PRA reactivity was reduced in 53% and
titers in 36%.In 6 out of 7 patients without effe-
ct of PE,PRA reactivity and titers were reduced
after IA,arid 3 patients with a positive CM towards
their ID after FE got negative CM after IA arid
were grafted.
The pretranspiant protocol made it possible to pro-
vide grafts for a number of sensitized patients
and CS compares favorably to results in PRA—positi—
ye patients without pretreatment.In some patients
IA seems more effective than FE on PRA reactivity
and titers.Hyperacute rejection was not seen.
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INITIAL CYCLOSPORINE(CyA) REDUCES THE INCIDENCE OF
ACUTE VASCULAR REJECTION(AVR) PRESENTING AS PER-
SISTENT DELAYED GRAFT FUNCTION. ED Frederickson,
JT Van Sickler*, EC Squiers*, BC Croker*,
RJ Howard*, WW Pfaff, JC Peterson, CJ Parris*,
DR Salomon. Univ. of Florida, Gainesville, FL
Delayed graft function (DGF) in cadaveric renal
transplantation obscures the clinical criteria
associated with rejection. Over a 30 month inter-
val all patients with persistent DGF were biopsied
between postoperative days 7 and 12. Biopsies were
examined by light and limtunofluorescent microscopy
for the presence of acute tubular necrosis (ATN)
and/or AVR defined by endovasculitis with in—
flamatory cells or vascular immunofluorescent
staining with anti—I9M or antl—C1Q. The initial
issnunosuppression used during the first two years
consisted of azathioprine and prednisone; CyA
therapy was delayed until after the biopsy. During
the last 6 months we have initiated CyA on Day 0
concomitantly with azathioprine and prednisone.
#Cadaveric Persistent ATM AVR
Allografts DGF Alone
delayed CyA 193 45(23%) 15(7.8%) 30(15.5%)
initial CyA 53 10(18%) 6(11%) 4(7.5%)*
* p<D.O5 by Chi Square analysis
Patients with AVR received prompt antirejection
therapy with either OKT3 or pulse methyipredniso—
lone. Only 62% of patients with AVR obtained
stable renal function as opposed to 90% of those
with ATN alone. Five patients, with AVR developed
graft thrombosis. Conclusions: 1) AVR is common
In patients with persistent DGF. 2) Patients with
ATN alone have an excellent prognosis, better than
those with with AVR. 3) InitIal irmnunosuppresslon
with CyA significantly reduces the Incidence of
AVR presenting as persistent DGF.
T SUPPRESSOR CELL GENERATION BY BLOOD TRANSFUSION.
U. Gafter,* B. Sredni,* V. Kalechman.* (intr. by
.3. Levi). Dept. of Nephrology, Hasharon Hospital,
Petah-Tlqva, Tel-Aviv Univ. Med. School ,and Cancer
Res. Inst. Bar-han Univ., Ramat—Gan, Israel.
The mechanism of Improved allograft survival
by blood transfusion (BT) has not been completely
defined. The possible role of suppressor cell gen-
eration was tested. Various lymphocyte subpopulat-
ions, including autorosette forming cells (RFC),
having pure suppressor cell activity, were exam—
med. Eleven patients on maintenance dialysis were
tested. Blood was taken before, and 4 hours,4 days
and 1 and 2 weeks following BT. After BT the num-
ber of WBC, monocytes, lymphocytes. OKT3, B and
OKT4 lymphocytes did not change. In contrast,OKT8,
basal and con A stimulated RFC, and basal and PHA
stimulated IL—2 receptor bearing cells (IL-2R) in-
creased significantly. Consequently OKT4/OKT8 was
reduced substantially. The rise In OKT8 cells at
1 and 2 weeks correlated with the rise In RFC (r
0.766, p.cO.O1)
Before BT Day 4 JDy 14
OKT8 % 17.0 24.3*
OKT4/OKT8 2.4 1.6**
RFC + 14.9 24.7* 21.8*
hL-2R + 17.3 25.9** 23.9**
+ =stimulated cells;*pcO.O1;JxO.OS vs before BT
Generation of T suppreor cells increased within
hours after BT, as reflected by the'simultaneous
rise in OKT8 and RFC. The maximal level was obt-
ained on day 4, and was stable for at least two
weeks. The Increased generation of IL-2R followed
the same pattern. BT may enhance immunosuppresSion
by inducing suppressor cell generation. Induction
of IL—2R extends this suppression by IL—2 blockade
01(13 FIRST DOSE REACTION: ASSOCIATION WITH T
CELL SUBSETS AND CYTOKINE RELEASE. Gaston RS.
Deierhoi MH*, Patterson T*, Prasthofer E*, Julian BA, Curtis
ii, andDiethelm AG*. U of Ala Med Cir. Birmingham, and U
of Arkansas for Med Sd, Little Rock.
The administrationofOKT3 often causes a constellation of
symptoms known as the "first dose reaction(rxn)" which has
been attributed to stimulation and release of cytokines from
circulating lymphocytes. We prospectively studied this
phenomenon in 23 renal transplant patients receiving their 1st
dose of OKT3 as treatment of acute rejection(AR). All had
received "quadruple" immunosuppression, and were pre-
medicated with 250mg of IV methylprednisolone 30 minutes
prior to OKT3 dosing. 1st dose rxn was observed, and a scoring
system (SS*absent=O, mild=1, mod.2, severe=3) was devised
to quantitate its severity based on fever, rigor, dyspnea, and
headache. Assays for Interleukin-2(1L-2), Tumor Necrosis
Factor(TNF), and Interferon-gamma(-ll and flow cytometry
(FACS) were performed on blood samples obtained prior to
OKT3 administration, and 2 and 24 hours after the 1st dose.
Patients could be separated into two groups (Gp) based on
severity of 1st dose ran: Op I (N=1 I) had minimal symptoms
(SS3) while Gp II (N=12) experienced severe rxns (SS5).
Op II had a significantly higher number of circulating CD3+
(520±114 vs. 257±58, p=.04) and CD4+ (226±45 vs 87±23,
p=.Ol) lymphocytes than Op I prior to OKT3 administration.
There were no differences between the two groups in total
lymphocyte count or FACS analysis for CD8, CD38, and Leu-7
pre-OKT3. All T cell subsets in both groups became depressed
within 2 hours of the first OKT3 dose, and remained so at 24
hours. Serum TNF levels (RIA) rose from 8.5± 3pgIml pre-
OKT3 to 378±54 at 2 hours, with higher levels in G II pts
(484±75 vs. 263±62, p=.O36). At 24 hrs, TNF levels in both
gps had returned to 52±9pgfml. IL-2 and y-IF (ELISA) were
not elevated at any sampling time, TNF was not detectable in
control pts (N6) undergoing steroid treatment of AR.
Conclusions: 1) Pta with higher CD3+ and CD4+ I cell
counts pre-OKT3 are more likely to have severe 1st dose rxns;
and, 2) TNF release is closely associated with OKT3 1st dose
rxn, and may be responsible for the symptoms observed.
FROZEN SECTION ANALYSIS OF ALL00RAFT RENAL
BIOPSIES: RELIABLE HISTOPATHOLICAL DATA FOR
RAPID THERAPEUTIC DECISION MAKING. *$ Gonzalez,
A.H. Cohen. G.M. Danovitch. C.C. Mast. A.
Wilkinson. Harbor-UCLA Med. Ctr.. Torrance. CA and
UCLA School of Medicine. Los Angeles. CA.
Rapid tissue diagnosis of acute events in the
transplanted kidney Is often necessary to allow
for an Immediate decision regarding Initiation or
modification of therapy. To achieve this, we
developed a frozen section (fs) technique using
cryoprotected alcoholic Bouln's fixed tissue and
staining with hematoxylin and eosln; this permits
tissue evaluation within two hours. During a 30
month perIod, 200 al'lograft biopsies (bx) were
performed; fs were done on 68 occasions when a
rapid tissue diagnosis was deemed necessary by the
clinical team. We compared fs diagnoses with
those following regular comprehensive evaluation
of the bx. There was agreement in diagnoses In
61/68 (90%). Acute rejection was the dominant
lesion (37); others Included acute tubular
necrosls/cyclosporlne toxicity, chronic rejection.
and infection. Major misdiagnoses Involved acute
vascular processes (3 cases of capillary and/or
venous thrombosis and one of vascular
inflasinatlon); acute cellular rejection was missed
in 2. reflecting sampling error. Secondary
diagnoses not of Inisediate therapeutic Importance
were detected In 7 fs and missed In 9. These
Included chronic glomerulopathies.
nephrosclerosis. and mild chronic rejection.
Al though acute vascular phenomena may be
difficult to recognize in fs, we conclude that
allograft bx fs Is a valuable procedure to
expedite clinical availability of histological
data.
LONGITUDINAL EVALUATION OF KIDNEY FUNCTION
FOLLOWING HEART TRANSPLANTATION.
A. Ha r tap nri* ,H Holdaas, P. Fa ucha Id5
S.Simonsen,O.Geiran and K.3.Berg5 Medical
Department B and Surgical Department A. National
Hospital. Oslo, Norway.
Cyclosporin A tCsA) may have deleterious
effects on kidney function in heart transplant
recipients. Renal hemodynamics and intrarenal
sodium handling, assessed by lithium clearance
technique, were examined in 6 consecutively
transplanted patients 2 months and 1 year after
heart transplantation. The immunosuppresssive
regimen consisted of low dose CsA, azathioprine
and prednisolone. Glomerular filtration rate
(inulin clearance) and renal plasma flow (PAN
clearance) were unchanged, 68±6 mi/mm and
ml/min at 2 months and 72.9 mI/mm and 334.57
ml/min at 1 year respectively. Proximal sodium
reabsorption estimated by lithium clearance
increased from 5.1±0.7 mmol/min to 6.4±1.0
mmoi/min at 1 year tp<0.05). The corresponding
figures for distal sodium reabsorption were not
significantly different, 3.6±0.3 mmol/min and
3.4.0.5 mmoi/min. The excretion of sodium was not
significantly reduced, 0.63±0.17 nanol/min at 2
months and 0.31±0.02 mmol/min at 1 year. Although
no deterioration in overall kidney function was
observed in these patients, the increase in
proximal tubular reabsorption may be attributed to
the effects of I year CsA treatment.
CYCLOSPORINE (CSA) INHIBITS THE GENERATION OF
ANTIBODIES (ANs) TO OKT3. Donald E. Hricik,
James T. Mayes*, and James A. Schulak5.
Departments of Medicine and Surgery, Case Western
Reserve University, Cleveland, Ohio.
We previously have shown that CsA can be
administered safely during treatment with OKT3
for acute renal allograft rejection
(Transplantation 47: 272, 1989). Preliminary
observations suggested that concurrent use of CsA
may reduce the generation of ANs to OKT3 and
prompted a randomized prospective trial. 51
patients (pta) previously maintained on
prednisone, azathioprine (AZA), and CSA received
OKT3 for steroid-resistant rejection episodes.
Pts were randomized to continue 50% of their
maintenance C5A dose (group 1) or to discontinue
C5A (group 2) during treatment with OKT3. Pta in
each group received prednisone (15 to 25 mg/day)
and reduced doses of AZA (25 to 50 mg/day) during
OKT3. J½Bs to OKT3 were measured on the last day
of OKT3 and one month later. The incidence and
titer of anti-OKT3 JBs are shown below:
1st Determination 2nd Determination
Group 1:100 1:1000 1:10000 l:1DO 1:1000 1:10000
1(n27) 1 0 0 2 0 0
2 (n24) 6 0 0 2 3 1
ANs were detected on at least 1 occasion in 3
of 27 pta (11%) in group 1 and in 10 of 24 pts
(42%) in group 2 (p<O.O2). 2 pta in group 2 had
positive titers on both determinations. No pt in
group 1 developed titers > 1:100. Of 4 pta in
group 2 who had titers > 1:1000, 2 did not
respond to OKT3 and ultimately lost their
grafts. We conclude that CsA reduces the
incidence and titer of JBs to OKT3 following its
use for acute renal allograft rejection.
ASSESSMENT O LONG-TERM GROWTH IN CHILDREN WITH
RENAL AU.OGRAP'TS. Kathy ,Jabs. Cornelis Van Dop. and
William Harmon. Departmenta of Pedlatrica. Harvard Medical
School Boston. MA and UCLA School ofMedicine. Lee Angeles, CA.
Poor growth In children with chronic renal failure Is considered to
bean Indication for renal transplantation (RTId. Despite reportsof
excellent "short-ternf growth following R13c, there Is little Informa-
lion about long-term growth in these children. In order to deter-
mine the growth patterns of children following R1r we evaluated all
children in ourprogram who had growth potential at the time of
RI'lc. SInce 1971. 154children l5yrofage have received l7Orenal
allografts from cadaverlc and living related donors at Children's
Hospital In Boston. Their growth rates were determined by linear
regression analyals of heightsmeasured between 0.5 and 1.5 yr
followingRTx and during each subsequent 12 moperiod. Growth
failure was defined as a growth rate <4 cm/yr in childrenwhose
pubertaldevelopment was not complete. Patient and graft survival
and the proportion ofchildren growing well were evaluated by lifetable analysIs. 10 yrpatient survival was 91%. The principal cause
of grail loss> O.5yr
following Rl'x was chronic
rejection. Although 69% of
the childrenwho
maintained graft function
1.5 yr followingRI were
growing well, growth failure




rcatch-upi growth followingRflc 45% of the children wIth heights
more than 2 SD. below the mean at lThc and a functioning graft for
1.5 yr hadcatch-up growth. Although accelerated growth followed
RISc In children ofall ages, those displaying catch-up growth were
ungermt the timeof RFx (5.4 3.9 ye) than those without catch-up
growth (11.0 3.5 ye). Among all children evaluated growth rates
correlated Inversely with age at RTx, serum Cr, years following RTZ
and the prednisone dose received on an alternateday schedule. We
conclude that normal or accelerated growth occurs In the majority
of children following successful RDr. However, this growth Is
frequently notsustained. Nonnal renal function and prednisone
therapy on an alternate day schedule with doses < 3.7mg/m2 on the
"low dose" day appear Important for maintaining adequate growth In
children following Rflc.
OPPORTUNISTIC INFECTIONS (01) IN RENAL TRANSPLANT
(TX) PATIENTS(Pts). INCIDENCE, PREDISPOSING FAC-
TORS AND OUTCOME. C. Jacobs' M. S. Barria J.
Luciani,*M.O. Bitker,*P. Frantz' H. Benalid' N.
Maidenberg' C.Chatelain Hopital de la Pitie.Paris
France. (intr. by E.A. Friedman)
Among the 265 Pts who received a Tx in our Unit
during a seven year period, 65 (24.5 %) developed
a total of 74 01 episodes, an incidence of 8.8 per
100 patient-years.Of the 89 microorganisms that
were isolated, cytomegalovirus (CMV) accounted for
56.2%,Pneumocystis Carinii (PC) for 18%, M.Tuber-
culosis (TB), Salmonella, Listeria N each for 5.6
%, Cryptococcus for 2.3%, Aspergillus, Candida,
Acremonium, Legionella , Papovavirus,Herpes virus eachfor 1.1%.73% of all 01 occured within 6 months
post Tx.Infected Pts were significantly (signif.)
older and had presented signif. more rejection
episodes than the non infected ones.Multiple Tx
(n=12) or primary diabetes mellitus (DM,n=14) were
not evidenced as signif.predisposing factors. UI
was the direct cause of death in 10 pts and accoun
ted for 33% of the overall mortality recorded in
the series.Half of the lethal 01 developed more
than one year after Tx.Pts who died of 01 were not
signif.older and had not received signif. more
anti-rejection treatments than the infected survi—
vors,but 5/10 had a steroid induced ON at time of
death. Death occured in 1/50 Pts infected with
CMV, 2/26 with PC,but in 3/5 of those with disse-
minated TB.M.TB thus emerges as the most dangerous
opportunistic agent in this series,the high death
rate of this curable disease being related to a







OKT3 AND CMV DISEASE IN CADAVERIC RENAL
TRANSPLANT RECIPIENTS. M. Josephson', JR.
Thistlethwaite, Jr.', J. Stuart', F.P. Stuart': (intr. by S.
Feliner). U. of Chicago. Depts. of Med and Surg, Chicago, IL.
We undertook a retrospective analysis of 143 cadaveric
transplant recipients, who received kidneys between 7/86 and
1/89 to evaluate the influence of immunosuppression regimens
on the incidence of CMV disease. Patients with positive CMV
cultures in the presence of leukopenia and fever were
designated as having clinically significant CMV. 111 patients
received anti-T cell prophylaxis (P/group), either monoclonal
OKT3 or polyclonal goat anti-thymocyte globulin (GATG).
Rejections were treated with 3 pulses of methylprednisolone
and then with OKT3 if no response was obtained. When all
143 patients were evaluated, patients with no rejection
experienced a lower CMV incidence (8/64; 12%) than those
treated for 1 rejection (14/48; 29%). Rejection treatment with
steroids or steroids/OKT3 had a similar effect. Patients with 2
or more rejections had no additional increase in CMV (7131;
23%). In the P/group, a tendancy towards an increase in CMV
was also seen in patients with I rejection as compared to
patients with no rejection episodes (p.O7). Six patients had
clinically serious CMV, 2 leading to patient death. None of
these occurred in patients who had multiple rejections treated
with OKT3. No difference existed between the CMV incidence
associated with GATG (10/45; 22%) or OKT3 (17/66; 26%)
prophylaxis. An increase in CMV was found in patients
receiving anti- T cell prophylaxis compared to those without
prophylaxis (27/111 vs. 2/32; p=.OS). In the 32 patients
without prophylaxis, those with 2 or more rejections had a
higher incidence of CMV than those with none or I (p=.O2),
but not severe disease. In conclusion, OKT3 and GATO
prophylaxis influences CMV incidence similarly. Overall,
treatment of one rejection increases CMV incidence. Further
rejection treatments do not appear to increase the CMV
incidence (except in the group with no anti-T cell prophylaxis).
CMV severity is not increased with multiple rejection episodes
whether or not OKT3 treatment is employed.
IMPROVED IMMUNOSUPPRESSION ACHIEVED BY BLOOD
TRANSFUSION (BT). V. Kalechman,* U. Gafter,' B.
Sredni.* (ifltr. by J. Levi). Dept. of Nephrology,
Hasharon Hosp.,Petah-Tiqva, Tel-Aviv Univ. Med.
School, and Cancer Res. Inst. Bar—han Univ.Israel
Patients with end stage renal disease (ESRD)
receive 81 to improve renal graft survival. It is
connion practice to give 81 during dialysis ses-
sion. 81 suppresses IL—2 secretion while hmnodial-
ysis (Ho) could enhance several cytokines' secre-
tion. To define the optimal time for BT in relat.
ion to HD, cytokine secretion was measured before
and 2 weeks after BT in patients with ESRO. Seven
patients received BI during HO (HD+) and 5 between
HO sessions (HO—).
Before 81 Iy 14y 0 ines HO+ HO— HD+ HO-
IL-2 U/mi 9.3 17,2*+ 4.6+ 3,2*+
IFN U/mi 159 180 42.9+ 66.0+
CSF c/105 BMC 59.9 50 49.6+ 29.2+
TNF U/mi 22.0 59.0 5.7+ 13.6+
IFN=interferon; CSF=colony stimulating factor;
TNF=tissue necrosis factor; c/BMCcolon1es/bone
marrow ce1ls;*pO.O5 HO— vs HO+;+p<O.O5 day 14 vs
before 81
BI reduced the secretion of all cytokines in both
groups of patients. However, IL—2 and CSF levels
In HD+ patients were much higher, suggesting less
suppression.Moreover IL—2 decrement was 4.7 when
81 was given during dialysis, and 14 when given
between dialyses (pc0.01). IL—2 was found to play
a role in allograft rejection, whereas better
graft survival was associated with low IL—2. It is
therefore suggested that BT should be given bet-
ween dialyses sessions in order to achieve maximal
inhibition of IL—2 secretion and thereby a better
allograft survival.
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POSSIBLE IMPACT OP LOW DENSITY LIPOPROTEIN (LDL) ON
RENAL TRAZ4SPLA1T (TX) ACUTK RZ.IECTION (AREJ). LL.
Kasiske, K.L. Tortorice*, K. HeimDuthoy*, W.M.
Awni*, and K.V. Rao, Dept. of Med., Hennepin Co.
Med. Ctr. • Univ. of Minn, Minneapolis, MN.
Since LDL inhibits lymphocyte proliferation in
vitro (J. Clin. Invest. 58:950, 1976), we examined
the association between LDL cholesterol (CHOL) and
subsequent ARFJ in 100 cadaver renal TX recipients
treated with sequential cyclosporine (CSA) immuno-
suppression. Patients were studied 25±2 days post-
TX. CHOL (mg/dL), LDL (mg/dL), high density lipo-
lipoprotein (HDL, mg/dL), triglycerides (TRIG,
mg/dL), creatinine clearance (GFR, ml/min),
prednisone dose (PRED, mg/day), CSA dose (mg/day),
and other variables were compared in patients who
did (n—28), or did not (n—72) have AREJ during the
8 weeks following study. Results (mean±SEM, p<.05,
i QQL LL k 181Q QA
No 232±6 139±5 54±3 191±10 60±2 43±2 510±16
Yes 2O6±lOll5±lt 56±5 182±17 50±4* 59±16 538±28
Age, sex, number of pre-TX blood transfusions, lILA
mismatches, cytotoxicty, number of patients with
repeat TX, CSA levels, body weight, serum albumin,
liver functions, and pre-TX vascular disease were
not different between the two groups. By multi-
variate, discriminant function analysis, LDL was
the strongest independent predictor of subsequent
ARFJ. ARE.J before study (n—5), did not affect CHOL
or LDL at the time of study. Mechanisms explaining
the association between low LDL and AREJ remain to
be determined. However, these results demonstrate
that lower LOL levels are associated with an
increased risk of AREJ in the early post-TX period.
EFFECT OF PRAZOSIN ON CYCLOSPORINE (CSA)
TREATED RENAL ALLOGRAFT RECIPIENTS. B.A.
Kiberd, Queen's Univ. Kingston, 01St.
Canada.
Evidence exists that alpha blockers
may ameliorate CSA induced renal
dysfunction. Allografts are denervated
but sympathetic nerves may regrow or CSA
may heighten sensitivity to
catecholamines. Therefore, in a pilot
study, the renal function of eight CSA
treated renal allograft recipients (of >
4 mo. duration) was examined with (+P)
and without (—P1 Prazosin treatment.
Glomerular filtration rate (GFR) and
renal plasma flow (ERPF) were determined
by the clearances of DTPA and PAR
respectively.
—P
GFR (ml/min) 47±6 42±5*
ERPF (ml/min) 197±22 213±24
FF (GFR/ERPFx100) 24±2 20±1*
MAP (mmHg) 108±6 95±7*5
RVR(MAP/ERPFx100) 62±7 49±5*
mean±SE *p<O.05 **p(Oo1
Although Prazosin produces some
benefical responses in CSA treated human
renal allograft recipients (decreases
mean arterial blood pressure (MAP) and
renal vascular resistance (RVR)), it
further compromises GFR. The
mechanism(s) responsible for the fall in
GFR is uncertain but could be do to an
excessive reduction in post glomerular
resistance with or without improving Kf.
PLASMA IL—2 AND IL—2R MONITORING FOR RENAL ALLO-
GRAFT REJECTION: ASSESSMENT OF THEIR VALUE WITH
COMMERCIAL TEST KITS T. Kovithavongs, 0. Burz—
minski*, F. Pazderka and P. Halloran. University
of Alberta, Edmonton, Alberta, Canada.
Interleukin 2 (IL—2) plays a central role in
immune response and is critical for allograft re-
jection. Recent technological advances have made
it possible to measure minute amounts of IL—2 in
biological fluids using RIA and ELISA and claims
have been made for the value of monitoring IL—2
and soluble IL—2 receptor (IL—2R) in plasma of re-
nal allograft recipients for rejection. To evalu-
ate the usefulness of these commercial test kits
in a clinical setting, serial plasma samples pre—
and post—transplant kept frozen at —20C were se-
lected from 10 renal transplants for study. One
patient had no rejection but had protracted prima-
ry CMV infection. The other 9 all had rejection:
1 ainor and 8 major (1 recurrent and 3 rejected).
Plasma IL—2R (ELISA, T cell Science) rose with re-
jection as well as CMV infection but its value was
limited as it was also positively affected by the
level of renal dysfunction and treatment with
antilymphocyte globulin or monoclonal antibody
OKT3. None of the 145 plasma samples from these
10 patients gave detectable IL—2 levels regardless
of rejection or CMV infection by ELISA (Genzyme
and Collaborative Research) or RIA (MEDGENIX—
Cambridge Med. Technology). Moreover, known quan-
tities of recombinant human IL—2 added to plasma
samples of patients or normals prevented detection
or drastically reduced the amount of IL—2 expected,
indicating the presence of IL—2 inhibitors in the
samples. Thus, until technical difficulties are
overcome, IL—2 test kits have no value in monitor-
ing for rejection.
SUCCESSFUL RENAL TRANSPLANTATION USING
HIGH RISK GERIATRIC AND PEDIATRIC DONORS.
Martin Koyle* and Harry Ward. Renal Trans-
plant Section, Haror-UCLA Medical Ctr,
Torrance, CA.
Previous donor criteria aenerally have
ruled out araftina cadaver kidneys over
55 yra of ape and pedatric donors under the
ape of 3—5 yrs. We report our experience of
nine pediatric en-bloc (two grafts & aorta)
and 15 adult donor kidneys >55yrs. All of
the 24 recipients were placed on cyclospor—
me, azathioprine, and prednisone immuno—
suppression. Kidneys beyond 40 hrs of cold
ischemia time (CIT) were treated with seq-
uential therapy using OKT3 or ALG until the
serum creatinine nadir reached 2.5 mq/dl.A
low dose of 5—8 mq/kq of CsA was then begun
until graft function and CsA levels were
optimized .Rejections were usually treated
with pulse steroids or a course of OKT3.
donor type N 1 yr graft survivaf s CX
en bloc 9 6/9 ( 66%)°
Ii overall 1 yr non-geriatric or
en bloc kidneys.,- p<O.O5 vs. control.
Althouqh graft survival was less in the en
bloc and geriatric groups, much better one
yr survival than previously reported were
observed. Most en bloc graft losses were
due to technical .resons. Geriatric donors
with hypertension, CIT >24 hrs, and vascu-
lar disease fared worse.
THE EFFECT OF SWITCHING FROM TRIPLE TO
QUADRUPLE IMMUNOSUPPRESSIVE THERAPY ON
GRAFT SURVIVAL AND CUMULATIVE IMMUNOSUP-
PRESSION. D. Laskow', J. Curtis, B. Julian, T. Patterson', S.
Hudson', W. Barber*, M. Deierhoi', A. Diethelm. Univ. of
Alabama Med. Center, Birmingham, AL.
In 1987 the immunosuppressive protocol for the
management of primary cadaveric renal transplant
recipients was changed from triple therapy (azathioprine;
AZA, cyclosporine; CSA, prednisone; P) to quadruple
therapy (Minnesota ALG, AZA, CSA, P). Comparing the
first year of quadruple therapy (116 pts, May 1987 to April
1988) with the preceding year of triple therapy (129 pts, May
1986 to April 1987) showed significant reductions in the
total P dose (1096±116 mg (M±SEM) vs 1883±102 mg; [-42%)
P<0.01), AZA dose (1978±62 mg vs 2527±67 mg; [-22%)
P<0.01) and CSA dose (12053±729 mg vs 20367±929 mg;
[-41%] P<0.01) per patient at I mo. The patients were also
maintained at a lower CSA level (measured by polyclonal
RIA using whole blood) throughout the year; at 2 mo
(330±24 vs 416±22; P<0.01), at 6 mo (256±15 vs 358±22;
P<0.01), and at 12 mo (202±21 vs 306±27; P<O.O1). One year
graft survival increased (75±4% vs 61±4%; P<0.05), despite
this reduction in maintenance immunosuppression. A
multi-variant analysis which considered preservation
techniques, HLA matching, and donor and recipient
factors, along with immunosuppression identified
quadruple drug therapy as the single most important factor
responsible for the increase in graft survival (P<.02).
In summary, the use of quadruple therapy for cadaver
renal allografts has resulted in an increase in graft survival
despite a reduction in maintenance immunosuppressive
drug dosage.
MODIFICATION OF ASCVD RISK FACTORS IN TRANSP1ANT
RECIPIENTS (TR). Maria Mendez, Patricia Painter
and Aaron Bannett, Albert Einstein Medical Center,
Kraftsow Division of Nephrology and Bannett
Transplant Institute, Philadelphia, Pennsylvania.
Atherosclerotic heart disease (PSCVD) is a ma-
jor cause of late morbidity and mortality in TR.
These pts typically are sedentary and have many
risk factors for ASCVD, including hypercholesterol—
emia, htn and obesity. The purpose of this study
is to evaluate the impact of a program of diet and
exercise modification (DEN) on lipids, wt and ex
capacity. Ten non—diabetic TR (7F, 3M; x age 40.1
(+/— 11) yr) with stable renal function were stud-
ied. Pta participated and were instructed in OEM
during a 3 wk live—in program. All pta received
personal ex programs and instructed on a 20% pro,
20% fat and 60% Chol diet. On return, pta were
encouraged to continue this regimen. Compliance
was assessed by diet and cx diaries, functional
status using ex testing, body wt and lipid pro-
files. Testing was done before the intervention,
at 6 and 12 sos. Maximal ex capacity inc (8.1±0.9
vs 11.4+1.4 METS) (P<0.O5), body wt dec from
150.2 (+25.4) to 140.7 (+26.7) (P.s.Ol) and total
Chol dec from 247 (+56.lT to 230.5 (+38.0) (NS).
No pt was involved In regular activity before the
study, afterwards all pta were doing 30 mins aer-
obic cx at least 3x/wk. Although no significant
changes in Chol were seen, we saw a trend to dec
Chol over time compared to a group of 50 control
pta from our institute who showed inc Chol. The
trend to dec body wt in our pts was also different
from controls. These results show that it is pos-
sible to positively impact on ex behavior and mod-











FRACTIONAL EXCRETION OF SODIUM (FENa) AS EARLY
PREDICTOR VALUE OF CYCLOSPORIN (CsA) NEPRROTOXI-
CITY (N) AFTER RENAL TRANSPLANTATION.
J
.M.Morales'A .Andres'C .PrietocM. Praga'JC .Rome-
ro,J.L.Rodicio' Hospital 12 Octubre. Madrid,
Spain.
We have reported that the presence of FENa <1% is
indicative of CsAN in renal trasplant (RI) pa-
tients, mainly in the early posttransplant period
(EPP), before renal function recovery (RFR)*. The
aim of the study was to analyze the first year
clinical course of these low FENa patients. We
studied 104 RT under steroids and CsA treatment,
10 mg.IKg.Iday from the 0 day. 44 of them exhibi-
ted FENa<1% in the EPP before RFR in the absence
of acute rejection (AR), heart failure nor use of
radiologic contrast media (Group I). The remai-
ning 60 RT showed always FENa>1% in identical
circunstances. During the first posttransplant
year the patients of group I showed a more inci-
dence of transient CsA nephrotoxicity (65.9% vs
31.5%,p<0.01), and aateateTrequency of change to
conventional therapy (50% vs 11.6%, p<O.OOl,
mainly in the first six months (34% vs 10%,
p<O.01). When CsA was stopped,renal function im-
proved in 90% of cases and histologycally there
weresuggestive signs of C5AN. There was no diffe-
rence in both groups in the incidence of AR,
graft and patient survival serum creatinine, CsA
doses and blood levels at 6 and 12 months. In
conclusion, an easy parameter as YENa is useful
as early predictor value of Cat. nephrotoxicity.
So, RENa in the EPP could inform that patients
will develop more frequently CsA nephrotoxicity
in the first posttransplant year.
* Transplant Proc 20:691, 1988
A CASE WN'LRaLFD S'RJDY OF R!N1$L '1RANJNTATX*1(Rc) IN NSJLIN NT DIABETIC PATIENIS
(IDri4). JL Ikinson, ii), W Bennett, IV, .114 Barry,
MD, 1)3 Norman, 1.1). Dive. Neçhrol. and Urol.,
Oregon Health Sciences University, Portland, .
The cutoine of II% in 1 may be oorer than
that in non-4. 'lb evaluate this at ore center
a case controlled studj was used. Between .1182
and 2/89, 208 renal allografts were transplantedinto 1 and 523 allografts were transplanted
into non-1DE14. 208 of the latter were selected(b1iid to outctee) to matdt eadi of the I1
for age, sex, denor source, nunber of trans-
plants, inminosupptession Irotocol, and year ofIDL In eadi group there were 151 cadaver, 21
lILA identical and 36 haploidentical grafts.
Graft survivals (Sv) ware 71% and 82% (1 yr)
and 46% and 58% (5 yr) in the 101114 and non-1,
respsctively (p< 0.05). Graft Sv were poorer
anong 10111 in all d,nor source groups as were
pstient Sv. Patient Sv was particularly oor in
the let cadaver group: 87% and 95% (1 yr) and 59%
and 92% (5 yr, 101114 vs. non-101114, p< 0.001).
23 and 7 grafts in the 10114 and non-Wiltgroups, resrectively, were lost due to death(p< 0.05). Total grafts lost to other causes
were 62 (10111) and 61 (non-WIlt).
Post—transplant, 10014 had a greater incidence
of CJA, angina, MI, vascular disease,
f7flt (p< 0.001 for eadi), and wound infections
(p< 0.05).
Despite imovanents in results with ffl% in
111114 our study indicates that the results cb not
apçcoath those of an apçtopiately matdted group
of non-1D114. With their hier incidence of
cxxnplications the 1EU4 managnent continues to be
a diallenge.
DIFFERENTIATION OF CMV INFECTION FRCM ACUTE
REJECTION IN RENAL. TRANSPLANTS UTILIZING FINE NEEDLE
ASPIRATION. C,C. Nast. A. Wilkinson. R. B. Ettenger.
P. Beaunont*, G.M. Danovitch. Harbor—UCLA Med. Ctr..
Torrance. CA and UCLA School of Medicine. Los
Angeles. CA.
It is difficult to distinguish cytomegalovirus
infection (CMV) from acute transplant rejection (ATR)
in renal allograft recipients with graft dysfunction
and fever. We sought to evaluate renal transplant
fine needle aspirates (ASP) stained with anti-early
CMV (CMVA) and anti-HLA Class II (DR) antibodies as a
means to differentiate these two lesions. Fourteen
ASP fran 7 patients with renal dysfunction were
assessed. 13 with CMVA and 12 with DR. A positive
ASP was defined as >40% stained tubular cells.
Diagnoses were made by retrospective clinical
analysis. DR was positive in 5/5 patients with ATR
and only 1/7 patients with CMV or other diagnoses
(NO.02). The CMV patient with positive DR had a
previous recent ATR episode. CIIVA was positive in
3/3 patients with CMV and 2/10 patients with ATR or
other findings (P=O.06). The patient with ATR and
positive CMVA subsequently developed CMV disease.
The other CMVA positive patient did not develop
syntoinatic CMV disease after one nonth. CMVA
staining tended to increase with disease progression.
These data suggest that positive DR with negative
CMVA staining is diagnostic for ATR. Conversely CMVA
staining without DR is found In CMV disease. The
rise in percent positive CMVA tubular cells Is
suggestive of CMV disease even with positive DR from
a previous ATR episode. Estimation of CMVA and DR
staining in ASP is a potentially potent new
diagnostic tool in renal transplantation.
LONG-TERM EFFECTS OF CYCLOSPORINE ON RENAL FUNCTION
IN ORGAN TRANSPLANT RECIPIENTS. Mark S. Paller. John P.
Bantle', Robert J. Boudreau', Maria 1. Otivari', Thomas F.
Ferris. University of Minnesota, Minneapolis, MN.
To evaluate whether cyclosporine (Cy) nephrotoxicity is
progressive, GFR and renal plasma flow (RPF) were de-
termined by isotopic techniques in 24 Cy-treated organ
transplant recipients (12 heart, I pancreas, and 11 kidney).
Compared to an azathioprine-treated control group, the Cy
group demonstrated significant reductions in GFR (62±2 vs
85±8 mI/mm) and RPF (255±16 vs 399±42 mI/mm),
with higher renal vascular resistance (RVR; 0.38±0.02 vs
0.27±0.05 units) and mean arterial pressure (107±2 vs
94±6 mmHg). However, longitudinal studies in eight Cy-
treated renal transplant recipients showed renal function to
remain stable. After 28±3 months cyclosporine therapy GFR
was 59±5 and RPF was 266±25. After 51±4 months GFR was
65±5 and RPF was 322±34. Cy dose was 313±43 mg/d at the
first study period and 209±29 at the second. However, in the
4 patients in whom the Cy dose was not reduced between the
two study periods the same pattern of stable GFR and a higher
RPF was observed. In the entire group of 24 Cy patients, a
longer duration of Cy treatment was associated with decreased
but stable GFR, higher RPF, lower RVR, and lower daily dose
of Cy. Estimated intrarenal resistances showed a greater
decrease in efferent than afferent arteriolar resistance with
time, consistent with a coincidental fall in plasma renin
activity. Short-term treatment of 12 patients with prazosin
produced no beneficial effect on renal function, whereas 9
patients given captopril had a 20% increase in RPF and a
13% decrease in RVR. Captopril (50 mg) did not lower blood
pressure, whereas prazosin (4 mg) lowered mean arterial
pressure from 102±4 to 93±3 mmHg. We conclude that
although Cy adversely affects renal function, the loss in renal
function is not necessarily progressive. in addition, captopril
may improve the abnormal renal hemodynamics of Cy-treated
patients.
D853 Xtt(2d) CA1W.1IC(5) 1L(R) ATXAFF(A) &RVIVAL R Q(th) IN THE CSINE(CyA)A. 9rt1n 1JItV*, Kel* StIi r%*,Srinin*, Seth Sd.,lJlem* ad H.Jor
Seltarte. ThTple tk-iiv. 95. Sth. • St. GimtIs
Wdtal For thildzso (a33), Thila., PA.Bee first R t lsota (bc) mt alvays
naintain eu fIzE!tial to s]sot diaIsis or pennit
a_vate limar grtwth in C2i, retra1a1atiav (rP)1 becraa iixmixq1y inp.e'tt in tbi -,--.--.t of
paliafric ad stage R dim. To inueatigete a im—
t of CyA on tbi m of reT in a, zr vaseiia for all 48 2d R ta -fwmi at &X1.
Thirty-ae patients (pta) 12.9 (id) yrs old,giv i allrafts (A) bib 3/72 ad 1/85, t1vs1
iiaae (P) ad azathkgrira (Ana) (Gzp 1), ad
anrier 17, 11.7+3.8 jze, v4x Zs'asit reT bits
4/84 ad 6/88, P + CyA (8/17 (47.1*) also recaivel Are)(Grp 2). All Grp 2, aid all tnt 2/31 (6.5*) of Grp 1pta resei tra'id zan thxr blxd aiefvsiaa
Irior to reF. v 1ui*r of lEA Aad B miainatdes
for Gip 1 (2± 1.1) vas tnt significaiitly different fzTInhat for Grp 2 pta (2.4+1.2, p ra), r vase the
relative rtkta of pts vdth gze-r'er % reactive
a1til1r tibes > 5C (3/16 (l8.] vs 4/17 (23.5*], p
on). Mtitly3socyte globilin v givaii to 2/31 Gip 1 ad
2/17 Grp 2 pta, ad (icr3 to 5/17 in Grp 2, to treat
acute A rejection. No signifiomt differaiss in
actaria1 pt suwivel (S) or ni calculateS creatiniza
vase w for Gt 1 vs 2 thzu4i 60 .tuerial A S(*) for Grre 1 ad 2 vase:
14S 6 12 24 36 48 60
1 31 TI 33 *(Isp 2 82 76 69 69 54 54) P°
Alth, cicr3 issy zxe early A icy, ovezell, treat-
of C1i vdth CyAt reT xntribstes to itrg—tezm
invvaiiait in the S of i (i AwithmstceslpnlnisirQ Rttias.
*log_rank test
PROGNOSTIC SIGNIFICANCE OF EARLY GRAFT FUNCTION ON
LONG TERM RESULTS OF CADAVER RENAL TRANSPLANTATION:
A CASE CONTROL STUDY. KV Rao, EL Kasiske.
Hennepin County Medical Center, Minneapolis, MN.
An earlier report from UCLA tissue typing lab
(Transplantation 25:2112, 1978) indicated that the
initial graft function has a predictive influence
on the final outcome of transplanted (Tx) kidneys.
In this study, we compared the patient (Pt) and
graft survival and long term renal function of 97
subjects (study group) who had poor graft function
at 1 mo. post Tx (Ser. Creat. >2.0 mg/dL, mean 2.8
with 97 others (control) who had excellent
early graft function (Ser. Crest. <1.5 mg/dL at 1
mo. post Tx, mean 1.2±0.2). All Pts received cada-
ver Txs at our Center between 1-1-75 and 12-31-87
and were followed until 12-31-88. The study group
and control Pta were matched for significant varia-
bles that were shown to influence graft survival
results at our Center, i.e., recipient age, diabet-
ic status, splenectomy and ALG treatment (Tx Proc.
18:1991, 1987). Other variables matched were, year
of Tx and CSA treatment. Pts in need of dialysis
at 1 so. post Tx and those who lost the graft with-
in 12 mos. were excluded from both groups. Mean
follow up was 53.5 (12-165) mos. Results are below:
Patient Graft Pt Kidney Surv. LatestCrCl
Groun Loss Death (mos.) (aL/sin)
Study Group 18/97 10/97 50.1±33.2 57.6±30.6
Control 13/97 13/97 56.8±36.4 67.4±34.9
P Value >0.1 >0.1 >0.1 0.03
The 2 and 5 yr graft survival were 921 and 73% in
the Study Group, 93% and 74% in Control (P—NS).
Our data suggest that the quality of early graft
function has no significant effect on patient or
graft survival, but does have a significant
influence on the long term renal function.
THE VALUE OF LIVER BIOPSY IN THE ASSESSMENT OF
CHRONIC LIVER DISEASE IN RENAL TRANSPLANT (tx)
RECIPIENTS. K.V. Rao. B.L. Kasiske, W.R. Anderson.
Hennepin County Medical Center, Minneapolis, MN.In this study, we systematically analyzed the
clinical and histological features of 73 patients(pta) who underwent liver biopsies as a part of
diagnostic evaluation of liver disease observed in
the post tx period. All, have received renal txs at
our center (64 cadaver, 9 live related) between
1970 and 1988 and had abnormal liver function
studies lasting for 6 mos or longer. Their mean
age was 41.2 (21-68) yrs and mean interval between
tx and liver biopsy was 31.8 (6-109) sos. Only 32
of these pts (44%) had hepatitis B infection. All
specimens were sectioned at 4 pm and stained with
H&E, trichrome, orcein and iron stains. Follow up
liver tissue was obtained in 28 (38%) pts. Based
on predominant histological findings, the initial
liver biopsy specimens were classified as follows:
Fat metamorphosis (FM) 9, hemosiderosis (US) 12.
chronic portal triaditis (CPT) 21, chronic persis-
tent hepatitis (CPU) 13, chronic active hepatitis
(CAB) 16, malignancy 2. The lesions were associa-
ted with portal fibrosis in 14 cases and nodular
cirrhosis in 10. During the subsequent follow up
of 36.5 (1-210) mon. histological progression to
liver cirrhosis occurred in 11 (CAB—3, CPH—4,
HS—4). None of the pts whose initial biopsies
showed FM or CPT had clinical or histological
progression. Thirty-six pts (49%) eventually died.Repatic failure was the leading cause of death in
17 pts (23%). From these observations, we conclude
that histological evaluation of liver tissue
provides valuable diagnostic and prognostic
information and aids in the management of liver
disease occurring after renal transplantation.
RAPID DIAGNOSTIC PROCEDURES AND
TREATMENT BY GANCICLOVIR (DHPG) FOR CMV
DISEASE IN RENAL TRANSPLANT RECIPIENTS.
Rondeau Christian Farquet, Alain Kanfer, Daniel Fries,
Jean-Daniel Sraer (lair. byDetlefSchlondorft), INSERM U
64, Hbpital Tenon Paris, and Hbpital Bicêtre, Le Kremlin
Bicêtre, France.
High morbidity and mortality related to CMV disease was
observed in renal transplant recipients until recently. Using
rapid diagnostic procedures to detect CMV in biological
fluids(bronchioloalveolarlavage and/orrapidbloodculture),
we perfonned a prospective study of gancidovir efficacy in
renal transplantrecipients. CMVdisease was diagnosed in 35
out of 115 (30.4%) consecutive renal transplant recipients
(25 males, 10 females, 40±11 years) between July 1987 and
August 1988. SystemIc signs were present in 27 patients
(8 1%), pulmonary involvement in 17(51%), gaslroenteritis
in 7(18%). In 13 patients severe CMV disease was present
(high grade fever, hypoxemla, or Intestinal bleeding). DHPG
was given immediately after diagnosis (46±14 days after
transplantation) at a mean±SD dose of 8.5±2.7 mg/k&Jday
for 14 days.ThIrty three patients completely recovered
without relapse. One graft was lost after an irreversible acute
rejectlon.TW0 patients in whom dIagnosis was made more
than 15 days after first clinical signs of CMV disease died
despite treatment Presence of virus was less frequently
observed during and afterlrealmentthanbefore (from 84% to
64% and 34% respectively), but viremia could remain
positive despite complete clinical recovery. Adverse effects
were not observed except In one patient who had severe
neutropenia requiring DHPG withdrawal at day 12. In
conclusion: l)rapid blood culture and/or bronchioloalveolar
lavage should be performed as soon as CMV disease is
suspected; 2)DHPG treatment is very effective in renal
transplant recipients provided a rapid and early diagnosis is
obtained.
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LOW PROTEIN DIET IMPROVES GLOMERULAR
PERMSELECTIVITY IN CHRONIC REJECTION.
AK_Salahudeen*, TH Hostetter, SK Raatz*,
ME Rosenberg. Univ. of Minnesota, Minneapolis, Mn.
Dietary protein restriction improves glomerular perm-
selectivity in patients with proteinuric glomerular disease
(AJP 253:F1083, 1987), Supporting the view that a low
protein diet may retard the progression of renal disease.
We studied the effects of dietary protein manipulation in
7 adult patients with biopsy-proven chronic renal trans-
plant rejection. They were randomly assigned in a cross-
over study to two 11 day periods, one on a high protein
(HP, 2 gm/kg/cl) and the other on a low protein (LP, 0.55
gm/kg/d) diet. Diets were identical in sodium,
potassium, phosphorus and calories. Urinary protein
excretion was similar at the beginning of HP and LP (2.1
0.7 vs 2.2 0.6 gm/24h). Clearance studies were
performed on the 11th day of each period. Results
(mean 1. SEM FP..z.os HP vs LP):
BUN GFR U1' FRAC. CLEARANCE (x104)
maL! .miLmia araL2Jh ALBUMIN jgHP 89 31 2.3 21.9 8.4
+13 j5 +0.6 +5.8 +1.65
LP 31+ 27 1.4+ 13.6+ 3.4+6 0.4
Twenty-four hour excretion of albumin and IgG were
also lower on LP. Thus, as in primary renal disease,
dietary protein restriction improves glomerular perm-
selectivity in chronic rejection. In contrast to our
previous findings total serum protein was lower on LP
(6.2 + 0.2 vs 5.5 0.2 g/dl; P<0.05), and MAP tended to be
higher on FtP (106 6 vs 97 5 mmHg; P=NS) findings
perhaps related to the concomitant administration of
corticosteroids. We conclude that dietary protein
restriction may be a beneficial long term therapy in
chronic rejection, although less severe protein restriction
may be required to avoid protein malnutrition.
A ROLE FOR ADENOSINE IN POST RENAL TRANSPLANT
POLYCYTEEMIA Edward Sauter, Joyce Dupre, Becky
Wincett, Oaama Gaber, James Fisher, and George
L. Bakris. Ochsner Clinic, Tulane U. Med. Ctr.,
Depts. of Med. and Pharm., New Orleans, LA.,
and U. of Tennessee Med. Ctr., Mescphia, TN
Erythropoietin (EPO) is known to be elevated
in a population of post renal transplant patients
with polycythemia. In vitro studies have
demonstrated that adenosine modulates EPO release
from renal cells (Life Sciences 1988;43:229).
To evaluate this relationship in man, we measured
EPO. red blood cell mass (RCN), heniatocrit (Ret)
and frequency of phlebotomies in five poet-renal
transplant patients with polycythesnia in the
presence and absence of the adenosine antagonist,
theophylline (Theo). Data was collected over
a two month interval for both baseline and
Theo(8 mg/kg/cl) periods, respectively. Theo
was subsequently Stopped and data collected
as previously described, (recovery). This was
followed by reinstitution of Theo. The data
for each period, shown below, are presented
as mean standard error of the mean:
Hct(7,) RCM(ml) Theo(jjg/inl) EPO(mU/ml)
Baseline 56±3 3126±74 -0- 62.2*14.9
Theo 47±2* 2361±62* 11*2 11.3± 9.4*
Recovery 55±2 3098±96 -0- 47.4±15.9*
Theo 48+2* 2217±89* 12±3 9.3± 6.1*
P<.05 compared to baseline; normal EPO<7.I mU/mi
In summary, Theo, at concentrations, known to
block adenosine receptors, decreases EPO levels
and subsequently attenuates the rise in Hct.
This effect eliminated the need for phiebotomles.
We conclude that Theo, perhaps by inhibition
of adenosine, decreases EPO levels and
subsequently results in normalization of Ret.
CYCLOSPORIN A (CyA) INDUCED RENAL MAGNESIUM LEAK
IN RENAL TRANSPLANT PATIENTS. 'J E Scob,
freestone,Z Varghese,'O N Fernaralo7P Sweny,
J F Moorhead, Royal Free Hospital, London, UK.
CyA nephrotoxicity represents a significant problem
in transplantation and patient susceptibility toit is variable. Tubular toxicity is well
established as shown by proximal vacuolation,
hyperuricaeasia, hyperkalaemia and hypomagnesaemia.
The mechanism of the hypomagnesaemia remains
obscure. We have surveyed our renal transplant
patients for a renal Mg leak as defined by plasma
Mg <0.7 rmiol. There was no Mg leak in patients
on Azathioprine (n=34) but it was present in 23/.
(12/53) of those on CyA. The patients with or






* not significantly different from normal group.
These data indicate that a subpopulation of
Cyclosporin treated patients is particularly
sensitive to it and thus manifests itself as a
renal Mg leak, This is not related to diuretic
use, renal function or CyA level. Investigation
of the mechanism of tubular toxicity in this group
may provide an insight into the mechanism of CyA
nephrotoxicity.
SHOULD CADAVER KIDNEYS BE USED FOR
TRANSPLANTATION IN YOUNG CHILDREN?
Samuel KS. Sq. S. Michael Mauer, Arthur Matas, Tom Nevins,
Blanche Chavers, and John S. Najarian. University of
Minnesota, Dept. of Surgery & Pediatrics, Minneapolis, MN.
It is generally believed that cadaveric kidney
transplantation (tx) in young children under age 6 years Is
associated with a poorer graft (GS) and patient survival (PS). A
recent report from Toronto went as far as questioning the role
and the cost effectiveness of cadaver tx In young children.1 We
analyzed the results of 30 children between the ages of 6 weeks
and 5.9 years who received their first cadaver kidney tx at the
U. of Minnesota sInce 1965. Follow-up was at least 1 year.
Donor ages ranged from 2 weeks to 57 years and donor kidney
preservation time ranged from 5 minutes to 54 hours. Standard
immunosuppression consisted of aZathioprine (AZA), prednisone
(P), and Minnesota antilymphocyte globulin (MALG). Era I
represented the pre-random blood transfusion era, Era 2 the
transfusion era and in Era 3 cyciosporine (CSA) was added to
the lmmunosuppresive regimen.
Average
Avç. Age Preserv. One Year
# Redo. Don. Time I hrt %GS %pS
Era 1, 65-79 11 2.4 10.5 13.3 36 55"
Era 2, 79-84 7 2.7 15.4 41.2 43 100
Era 3, 84.89 12 2.9 19.7 39.0 83' 92
* p< 0.05 compared with OS in Era 1
* * p.s 0.05 compared with PS in Era 2 & 3
PS has signiticanlly improved in the last decade (Era 2
& 3). Dramatic improvement in 1-year 138 was also achieved in
Era 3 assocIated with the use of CSA in addition to
AZA+P+MALG and these results are now identical to those of
oider children and adults. Our data support the use of cadaver
kidneys in the transplantation of young children.
1. Arbus OS et al: American Society of TranSplant Physicians







BARRIERS TO ORGAN DONATION AMONG MEDICAL
RESIDENTS. Aaron Spital and Dilip S. Kittur*.
The Johns Hopkins Univ. Sch. of Med. & Francis
Scott Key Med. Ctr., Dept. of Med. & Surg.,
Baltimore, Maryland.
The shortage of organs remains a major
obstacle to transplantation. Yet, many suitable
cadaveric organ donors (OD) never actually
donate. Since housestaff are frequently involved
in the care of OD, we explored potential barriers
to organ donation among resident physicians at an
acute care hospital (FSKMC).
All 46 medical residents were surveyed by mail
and 32 (70%) responded. Ninety—four percent of
respondents believe that organ donation is very
important, 70% would probably donate their own
organs, and 100% would definitely or probably be
willing to ask for consent. Yet, at the same
time, several potential barriers were uncovered:
37% were not sure how to recognize an OD and 19%
did not know who to contact; 16% were not
willing to devote much time to the care of the OD
and among those who had, 50% found it very
stressful; 6% were uncomfortable about removing
organs from heart beating cadavers and 7% rarely
considered donation. Overall, 68% had a least
one potential barrier to organ donation. On the
other hand, among the 72% who had actually asked
for consent, only one described the experience as
negative and 87% said they would do it again.
We conclude that while most medical residents
are strongly in favor of organ donation, barriers
exist which may contribute importantly to the
wastage of medically suitable OD. Since some of
these barriers can be reduced by education,
residents should be provided training in the
skill of obtaining organ donation.
DECREASED LIPOPROTEIN-LIPASE ACTIVITY
IN HYPERLIPIDEMIC RENAL TRANSPLANT RE-
CIPIENTS (RTRs) IMMUNOSUPPRESSED WITH CY-
CLOSPORINE A. Gunther Steper, Icurt Derf-
ler, Michael Hayde*, Peter Balcke, Chris-
tine A.Hauser, K.Widhalm; I.Med. Dept, *
Dep.of Pediatrics ,Univ. of Vienna, Austria.
Nyperlipidemia is common after re-
nal transplantation. We investigated 7
RTRs ( 3 male; 4 females; creatinine
1.9+0.9 mg/dl;CsA trough blood levels
339±52ng/ ml) and compared the results
obtained to that of 10 healthy volunteers
(VT). All RTRs presented with severe hy-
perlipidemia (means±SD; (range] trigly-
cerides 471±243 (279—1001] ;cholesterol
324±84; VLDL 50±18 (36—81]; HDL 31± 7.5
(22—41]; LDL 238±70 (102—319] . Posthe—
parin hepatic lipase activity (IlL) and
lipoprotein lipase activity (LPL) ( nntol
FFAA/ ml/h] were measured 10 and 20 minu-
tes after intravenous injection of sodium
heparin (100 U/kg bodyweight)
10 mm. 20 mm.
RUR LPL 6.2±2.3* 7.0±3.4*
RTR IlL 3.2±1.4* 3.2±1.5*
VT LPL 15.0±2.7 17.2±5.0
VT IlL 10.6±3.0 9.8±2.7
*) p< 0.001 as compared to VT5.
As shown (Harris et al; Br Med J 292,
1986) CsA therapy is associated with an
inferior lipid profile partially rever-
sible after conversion to azathioprine.
We conclude,that CsA seems to be respon-
sible for decreased LPL and IlL activity,
by this inducing hyperlipidemia.
HLA, IDENTICAL RENAL TRANSPLANTS (TX):IMPACT OF
CYCLOSPORINE (CSA) ON LONG TERM SURVIVAL AND
RENAL FUNCIION.
NSumrant, V.Delaney, Z.Dinj, J.H.Hong*.
SUNYHealth Science Center, Brooklyn, New York.
72 and 34 consecutive renal Tx recipients were treated with
azathioprine (AZA)/Prednisone (mean follow-up (FU) 8.2 years) and
CSA/Pred (mean FU 2.9 years) respectively. There was more diabetics
in the CSA group (34% vs 8%). Otherwise both groups were similar
in age,sex,race and number of transplants. Survival and renal function
are shown:
Patient survival AZA 93% 89% 82% 8)%

































Causes of death in the AZA group: cardiovascular(9), sepsis(3),
cancer(1) and in the CSA group: Kaposis sarcoma. Causes of graft
failure in the AZA group: immunological(10), sepsis(3), technical(2),
non-compliance(1), recurrence of disease(1) and in the CSA group:
non-compliance(2), recurrence of disease(1), technical(1). Nodifference
in post-Tx serum cholesterol or incidence of new onset diabetes was
observed between the 2 groups but hypertension was more frequent
(51% vs 21%) when CSA was used. Cataracts (10%) and avascular
necrosis (13%) were only observed in the AZA group.
Conclusions: Long term results of Hilt identical Tx show better
long-term patient and graft survival with less complications, apart from
hypertension, when CSA is used.The slow, but relentless, increase in
serum creatinine, due either to chronic rejection or nephrotoxicity is,
however, of concern.
THE N-a-benzyloxy carbonyl-L-lysirse thio
benzyl ester - SPECIFIC SERINE ESTERASE
(BLT-SE) IN LYMPHOCYTES OF KIDNEY
GRAFT RECIPIENTS. G Sunder-Plassmann, L
Wagner, P Baicke. Univ. of Vienna, Irst
Dept. of Medicine, Div. of Nephrology,Vieuna, Austria.
The presence of the lymphoid BLT--SE
has been studied in 79 kidney graft
recipients using a novel cytochemical
staining method. A characteristic of
post allograft patients was an increased
presence of SE+ peripheral blood
lymphocytes (PBL). In 46 patients with
stable graft function SE+PBL were 33±10%
(contro1s[c}26±5%). SE+CD4+ 4±3% (c:2!l
%) and SE+CD8÷ T cells 47±18% (c:28±6%).
In 23 graft recipients undergoing a
rejection episode a marked upregulation
of SE activity could be observed when
compared with stable graft patients. SEf
PBL were 59±10%, SE+CD8÷ 74±10% and SE+
CD4+ T cells 28±13%. In 10 patients
suffering from a viral infection high
levels of SE+PBL (67±12%) were found due
to the upregulation of SE+CD8+ cells (76
and a low grade SE activity of
CD4i- T cells (12±8%) in concordance with
an inverted CD4/CDS ratio. Monitoring of
BLT-SE activity of PBL was found to be
of value as an aid in the differential
diagnosis after NTX. Moreover our
results underline the assumption that




GROWTH IN NORTH AMERICAN CHILDREN ONE YEAR AFTER
RENAL TRANSPLANTATION. A REPORT OF THE NORTH
AMERICAN PEDIATRIC RENAL TRANSPLANT COOPERATIVE
STUDY. Prepared by Astir Tejani, Donald Stablein,
and Steven Alexander.
790 North American children (<l8yr) received
831 transplants from Jan. 1, 1987 through Nay 1,
1989. 247. of recipients were under 5 years, 21%
had no previous dialysis, 42% were recipients of a
live related donor (LRD) kidney. For an analysis
of growth, all height and weight values were
standardized using NCHS norma for American
children and a Z score (S.D. score) obtained.
Growth data was excluded after graft failure. At
transplant, the mean height deficit for males
(-2.38) is significantly greater in magnitude than
that for females (-2.07). Prior transplant pabienta
have significantly larger height (-3.15 vs -2.52)
and weight (—1.74 vs —1.22) deficits than initial
transplants. The mean height deficit increased from
a baseline of -2.26 (n760) to -2.28 (n400) at 6
months and -2.32 (n296) at 12 montha. Catch up
growth is only seen injounger children, 0-1 (nl
61.57) or 2-5 (n48, 6Z.43, p.O2) year old sub-
groups. With increasing age the improvement in
hsight scores diminishes (r"-.27, p<.OOl). One year
standardized height differences are uncorrelated
with sex, donor aource, Day 30 prednieone or
azathioprine doses, Day 30 serum creatinine.
Standardized weight scores improved from -1.31 at
baseline to - .38 (n466) at aix montha and - .22
(n312) at 1 year. The increase in standardized
weights was significant and comparable in all age
groups and was unaffected by Day 30 medications or
aerum creatinine. Conclusion; Catch up weight gain
occurs uniforinally. Accelerated linear growth
occurs only in younger transplant patienta in the
lot post transplant year.
NETHYLPREDNISDLONE PHANMACDKINETICS IN RENAL
TRANSPLANT RECIpIgNTS. 1CM. Tornatore5, G.D.
Morset, W.J. Juskot, 3.3. Walahe, Dept. of
Pharmacy, Pharmaceutics & Medicine, SUNY, Buffalo,
N.Y. and Beaumont Hospital, Dublin, Ireland.
Chronic immunosuppressive regimens for renal
transplant recipients include glucocorticoids
which are dosed via a standardized protocol.
To investigate intravenous methylprednisolone
(MePn) kinetics, 15 stable patients were studied.
The time since transplantation ranged from 1 month
to 9 years. Plasma samplea were collecied over 24
hours and MePn was measured by HPLC.
The mean daily MePn dose was 21.1 mg with a
mean serum creatinine of 1.6 + 0.9 mg/a. The
dose normalized MePn serum concentration at lh was
10.0 4.4 ng/ml and 2.1 + 1.6 ng/ml at Bh. The
MePn clearance ranged from 105 to 898 al/h/kg with
a mean volume of distribution of 1.3 0.6 L/kg.
The serum half-life ranged from 1.7 to 4.9 h. The
dose normalized area under the curve, which
represents drug exposure to a 1 mg dose, ranged
from 18.8 to 119.4 ng/ml'h. No correlation was
noted between MePn clearance and age, serum
creetinine or concurrent cycloaporine.
These data indicate that there is a wide
variation in MePn metabolism in renal transplant
recipients irrespective of concurrent cyclosporine
therapy. MePn is often prescribed according to a
fixed dose protocol which assumes minimal
interpstient variation. Therefore, the kinetic
variability noted in this study may have important
clinical implications with regard to the
development of chronic toxicity (e.g.,
osteoporosis, 13721 suppression) as well as
attaining successful immunosupprassion.
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SINGLE—CENTER ANALYSIS OF IMMUNOSUPPRESSIVE
THERAPY IMPACT UPON RHNAL ALLOGRAFI SURIVAL IN
TIlE BLACK POPULATION. D. H. Van Buren,* H. E.
Richia,* R. C. MacDonell, H. K. Johnson, W.
Nylander,* 3. N. Helderaen, Vanderbilt Medical
Center, Nashville, Tennessee.
The effect of race upon renal ailograft
survival is controversial. Between 1981 and 1987,
448 patients (75 black, 373 caucasian) received
Azathioprine (Aza), 3 mg/kg daily, Prednisone
(Fred), 30 ag q.d. and intravenoue anti—thymocyte
eera (ATS), 0.2 ag/kg/day x 14 days, following
transplantation. Pred dosea were decreased to 10
ag daily within 6 mo. of transplantation. Aza was
maintained at doses of 2—3 ag/kg/day; doses were
lowered if significant myelosuppresaion occurred.
One year graft survival was 72.7 and 85% among
black and caucasian recipients respectively
(pc 0.01). 225 patients have been treated with
Aza (3 mg/kg initially tapered during the first
week to 1.5—2 mg), Fred, 30 mg q.d., and
Cycloaporine (CSA), ID mg/kg per day. CSA therapy
was begun after recipient serum creatinine had
decreased below 3 mg/dl. Prior to its initiation
and until levela of CSA were maintained between
150 and 200 ng/ml (whole blood), ATS was
administered. This immunosuppresaive protocol
resulted in one—year graft survival of 90% and
91% in 29 black and 196 caucasian recipients,
respectively. CSA therapy abrogated the
interracial difference. The immunosuppressive
therapy used clearly impacted upon one year
allograft survival among black recipients. The
combination of Azs/Pred/CSA resulted in overall
improved graft survival, and had the most
significant effect among blacks.
DIETARY FISH OIL IPROVES RENAL RESERVE FILTRATI)I CAPACITY
(RRFC) AFTER AMINO ACID INFUSIRI IN CICLOSPORIN—TREATED RENAL
TRANSPLANT PATIENTS. 11 Noaan van dir Heide, UJO Bilo, NJ
Sluiter, AIM Docker, AM Tegzess' (intr. by IN Statiua van Eps).
University Hospital Graningen, aid Free tbiiveraity Hospital
Amsterdam, The Netherlands.
In a prospective, randoeized, double—blind study the effect of
daily supplementation of fish oil on SIR and BRIE was investiga-
ted in cioloaporin—treated (EsA) renal trannplant recipiento.
Seven patients (EPA+) were treated i..ediately after transplanta-
tion for one month with fish oil capsules (6 30% C20:5 oeega—
3 and 20% E22:6 ceega—3). Ten control patients (EPA—) used
placebo capsules containing corn oil (6 50% EIB:2 emega—6).
After one month, baseline SIR was measured eith 1251—iothalenate.
RRFC eat tented by means of an overnight aninc acid infusion (8*;
VominRN 83 al/h) followed by a repeated measurement of SIR.
Patients ware copparable regarding age (EPA+ 49.0 vs EPA— 50.9
years), percentage of rejection episodes (EPA+ 29% vs EPA— 31%),
EuA dose (EPA+ 6.79 vs EPA— 6.06 ag/kg) and EaA whole bleed
trough levels (EPA+ 206.4 vs EPA— 173.5 ag/el). Baseline SIR in
the EPA+ group was 44.9 el/am vs 37.3 el/En in the
EPA— group (n.a.). Mean arterial preasure differed not aigsif i—
cantly between these two aeall groups (EPAt 103 vo EPA— 112
emHg). The AA—induced rise in SIR was aigtifieantly higher
in the EPA' grm (table).
SIR SFRAA 4SFR%
EPA' 44.9 I 52.3 17.9
EPA- 37.3 40.4 10.6
±20.7
means p.05; Nilcoson tent
Conclusion: in CsA—treated patienta. dietary supplementation
with fish oil for one eonth ieprovee RRFE tested with HA. This
ouggest improved reactivity of efferent vessels diring CaA treat-
ment. Eutending the patient groupm way also reveal differences in
DIR and systemic blood oreasure.
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ENHANCED GROWTH RATES DURING GROWTH
HORMONE TREATMENT IN CHILDREN WHO GROW
POORLY FOLLOWING RENAL TRANSPLANTATION.
Cornelis Van Doo,* Kathy L. Jabs, Patricia A. Donohoue,*
Glenn H. Bock, Barbara A. Fivush and William E. Harmon.
Harvard Med. SchI., Boston, MA; Johns Hopkins Med. Inst.,
Baltimore, MD; Children's Hosp, NatI. Med. Ctr.,
Washington, DC; & Univ. Calif. SchI. Med., Los Angeles, CA.
Some children grow poorly following renal transplantation(RTx) despite a functioning allograft. We identified $
children (13.8 2.7 y (mean SD)) with renal allografts who
all had: 1) heights >2.5 S.D. below the mean for age, 2)
growth rates <4 cm/y, and 3) additional growth potential as
assessed by bone age (9.9 1.7 y). Prior to treatment with
recombinant human growth hormone (hGH), growth hormone
responses were normal in 6/8 patients during stimulation
testing and normal in 3/7 patients during sleep. Serum IGF-1
and thyroid hormone studies were normal for age.
Annualized growth rates increased in 7 patients from
subnormal rates (1.9 1.1 cm/y) to normal (7.2 1.8 cm/y)
during hGH treatment for 6 to 21 mo. In the eighth patient,
serum creatinine rose from 2.0 to 3.3 mg/dl during treatment
for 3 mo, and hGH was discontinued although he had grown
2.9 cm during those three months. Following cessation of
hGH treatment, his growth rate decreased to <1 cm/y while
serum creatinine declined to 2.4 mg/dl. Creatinine clearances
dropped in 4 patieits during hGH treatment (42 18 to 24
12 ml/min/1.73 m ). Four of the 8 patients lacked pubertal
changes. Growth responses to hGH treatment were similar in
pre-pubertal and pubertal patients. The 6 patients receiving
alternate day prednisone therapy grew better (7.9 1.8 cm/y)
than the patient (5 I cm/y) receiving daily prednisone
therapy (11 mg/m /d). In summary, hGH treatment may be
useful for enhancing growth in patients with RTx who grow
poorly despite the presence of a functioning allograft; but
renal function should be monitored closely during hGH
treatment. Standard growth hormone stimulation testing and
IGF—1 measurements are not useful for predicting which
patients with renal allografts will benefit from hGH
treatment.
THE HISTOPATHOLOGIC BASIS OF HYPOAMYLASURIA IN
PANCREAS-RENAL TRANSPLANTATION FOR DIABETIC RENAL
DISEASE. Jorge A. Velosa, Donald E. Engen,*
Herschel A. Carpenter,* Peter P. Frohnert,
Stephen R. Munn,* James D. Perkins*. Mayo Clinic
and Foundation, Rochester, Minnesota.
A decline in urinary aniylase excretion rate
(UAER) is considered evidence of pancreas rejec-
tion when the pancreas is drained into the
bladder. Using a new pancreas biopsy technique,
we studied the histopathological basis of a
significantly decreased UAER defined as a diminu-
tion of >50% in UAER, sustained for >36 hours,
and unassociated with a decline in serum amylase.
In 14 of 22 patients receiving pancreas and
renal allografts, we observed 20 such episodes of
hypoamylasuria. During 16 of these 20 episodes,
pancreaticoduodenal biopsy was successfully
obtained in 15. The histopathology findings are







During these episodes, a genetically identical
renal allograft was present on 9 occasions and
showed decreased renal function in 7. Pancreatic
histology revealed rejection in only 5 of these 7
episodes.
In conclusion, hypoamylasuria is not fully
reliable in predicting pancreas allograft rejec-
tion even when combined with renal dysfunction of
a genetically identical renal allograft.
EFFECT OF A PROTEIN LOADON RENALFUNCTION
IN RENALTRANSPLANT DONORS AN]) RECIPIENTS.
Gilberto Vem.* Pedro Cortes and Francis Dumler, Dept of
Med., Henry Ford Hospital, Detroit, Michigan.
We have studied the effect of a high protein load on
glomerular filtration rate (GFR) in renal transplant donors
(RTD) and cadavenc (RTR-C) and living related (RTR-L)
recipients. All studies were carried out within 3 weeks post
transplant in patients without any clinical evidence of
rejection. After measuring baseline GFRpatients ate a one
pound steak Starting 40 minutes after ingestion of the protein
meal 4 post prandial clearance periods were measurmi GFR
was measured both as inulin (Cm) and creatinine (Ccr)
clearance (mi/mm). Results were as follows (mean±SD):
ciii Baseline Period 1 Period 2 Period 3 Period 4
RTR-C 49±15 56±17 54±18 58±19 62±21
RTR-L 59±18 54±28 69±44 65±22 61±17
RTD 51±24 55±26 60±21 55±20 55±21
RTR-C 71±14 60±26 53±14 68±23 58±25
RTR-L 63±19 67±33 87±28 76±23 74±16
RiD 72±25 65±16 79±24 78±28 79±34
In all cases the Ccr/Cin ratio was greater than 1.00
indicating an overestimation of GFR by Ccr when compared
to Cm, When assessed by Cm a protein meal was associated
with similar increases in mean GFR in all groups (35%).
However Cm increased by more than 20% in only 11 out of
18 patients. Similar results were observed using Ccr except
in RTR-C in whom no increase in GFR was noted. When
comparing matched donors and recipients 3 recipients
increased GFR while their donors did not. In two pairs GFR
increased in both donor and recipients. In the last pair GFR
increased only in the recipient.
In summary: 1) Ccr overestimates GFR when compared
to Cin. 2) Living donors and their recipients do not respond
to a protein load ina similar manner. 3) In cadaveric
recipientsaprotein load increases Qn but not Ccr.
UNEQUAL ACCESS TO TRANSPLANTATION PROCEDURE
-IMPACT ON KIDNEY ACQUISITION. Harry Ward,
Renal Transplant Section, Harbor—UCLA Med
Ctr, Torrance, CA.
Recent attention has been focused upon
the limited access of ethnic minorities and
women to transplant procedures. Although we
have a UNOS system to insure equitable al].o
cation of donor kidneys. hearts, and livers
discrepancies exist in the referral of pat-
ients to transplant centers, as well as the
lack of insurance in over 50 million people
in America. Data base was UCLA Transplant
Registry and Harbor—UCLA (HGH) on local pals
terns of organ donation at a major public
hospital program. Surgical staff at King!
Drew Medical Ctr (KDMC) and the families
of potential donors were highly aware of
access data. A "turn down" rate of 75% was
noted and attributed to concerns about un-
equal access in over 50% of cases. Addition
al cultural barriers and fear of mutilation
accounted for most of the remaining turn —
downs.After two years of analysis of 40 do-
nor referals, public and professional educ-
ation has boosted organ referral and actual
donors. Demonstration of favorable access
patterns (40% of HGH recipients are Black
and 30% Hispanic) and an overal 80% araft
survival helped the donation effort. It is
concluded that the reserved attitude of re-
ferring physicians and the restrictive Fed-
eral reimbursement policies, are potential-
ly at loggerheads with the goal of full soc
ietal participation in organ donation. This
is particularly problematical in the case
of heart and liver transplantation.
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EVAUJIItFION OF RENAL S3tANSPLA}7I' DYSFtJNC1'ION BY
IXJPLEX IXWPLER SONtRMHY. A.Wilkinson*, R.
Perrella*, G.Danovitch, S. Gonzales, F.ler*, A. alerinc)cx* E.Grant*. Departnents of
Medicine and Radiology; UCLA School of Medicine,
Las Arxeles, CA.
A high resistive ixxlex (RI=peak systolic
blood flc'z velocity (BFV) - lovest end diastolic
BFV/peak systolic BPV > 0.9] of the stain allo-
graft renal artery stassured by duplex sonographyhas been suqestad to be a highly specific
technique for differentiating acute rejection(AR) frtan acute ttüxilar necrosis (MW) and other
causes of allograft dysfunction [chronic rejec-
tion (CR), cyclosporine toxicity (CsAT), vascular
thttmibosis (VI') *3. Because of the potential
clinical value of such a rapid non-invasive test,
we studied 49 patients who underwent 63 doppler
studies and core biopsy. The RI in the differentgrs was:
RI AR ARt-MW MW 'j]3
>0.90 10 2 5 1 18
0.85—0.89 3 2 0 0 5
0.85—0.84 5 3 1 2 11
<0.80 12 0 3 14 29
30 7 9 17 63
The prevalence of biopsy proven AR was 59%(37/63). Using a RI of >0.90 the sensitivity of
the doppler study was 32%, and the specificity
77%. However, 25/37 cases of AR would have been
missed. It is clear that this test cannot dis-
tinguish between AR and MW when the RI is high,
and that a significant nuxrer of cases of AR were
associated with a RI <0.80. This test cannot be
used to replace fine needle or core biopsy.
ACCELERATED GROWTH FOLLOWING RECOMBINANT HUMAN
GROWTH HORMONE (met-hGH) THERAPY (Ax) IN CHILDREN
AFTER KIDNEY TRANSPLANTATION.
0. Yadin, E. S. Kamil, V.H. Koch*, R.B. Ettenger, K. Pyke-
Grimm and RN. Fine. UCLA Ctr. for the Health Sciences,
Dept. of Pediatric Nephrology, Los-Angeles, CA.
Eight prepubertal renal transplant recipients aged 7 7/12 to 17
3/12 (bone ages of 4 2/12 to 13 6/12 yrs) who had growth
retardation (SDS.c-2) were treated with met-hGH (Protropin 5) at
0.053 mg/kg/day subcutaneously for 6-30 months. All patients
(pts) had stable renal function and immunosuppression for at least
one year prior to enrollment. The creatinine clearance (Ocr) of all
pts was < 85 mI/mm as estimated by the Schwartz formula
(Ccr=htlScr x 0.55). The met-hGH Ax was initiated an average of
3.7 years post transplant (1.3-6.5 years), when the pta were on
an average prednisone dose of 0.26 mglkg/d (0.12-0.43
mg/kg/d).
All 8 pta exhibited improvement on met-hGF4 Ax as manifested
either by an improvement in the height standard deviation score,
or increased growth rate over the previous year. Three pta who
have been on the met-hGH for > 24 months have exhibited an
average growth velocity of 4.4 cm (2.2, 4.0 &7.O cm) in the first
year, and 5.1 cm (2.3, 5.0 & 7.9 cm) in the second year, whereas
their growth velocity during the year prior to initiation of the
met-hGH was 0.7 cm (0, 0.2 & 1.9 cm). Response to met-hGH was
positively correlated with both pre-treatment growth velocity(r0.91; p0.002) and pre-treatment Ccr (r0.70; p=0.054).
Bone age > 11 years was not predictive of a worse response to
met-hGH (rank sum 12; p0.8S)
Mean Ocr at entry to the study was 55±23 mI/mm (23.84
mI/mm), and at present is 54±24 (26.87 mI/mm). Five pts had
stable to improved renal function whereas 3 had a decrease >
in Ocr (9%.39%).
We conclude that met-hGH is efficacious and safe in the Ax of
growth retardation in pts following kidney transplantation.
